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Clinicopathological characteristics of rectal carcinoid
patients undergoing surgical resection
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Abstract. The aim of this study was to clarify the clinical
aspects, histopathological features and prognosis of patients
with rectal carcinoids, focusing on properties associated
with metastasis, in order to gain insights into appropriate
management. A total of 20 patients (15 males, 5 females;
mean age, 54.9 years; range, 23-71) who underwent surgery
for rectal carcinoid tumors at the Department of Colorectal
Surgery, Hyogo College of Medicine, between May 2000
and January 2011 were analyzed. Ki-67 immunostaining was
performed in 13 cases with available tumor tissue specimens.
Of the 20 patients, a radical operation including rectal resec-
tion with a lymphadenectomy was performed in 16. The mean
tumor size was 11.9 mm (3-25 mm) and lymph node metastasis
was confirmed in 9 cases, including 3 with lesions no greater
than 7 mm in diameter. Overall, 16 (80%) of the tumors were
localized in the submucosal layer and 4 (20%) involved the
proper muscle layer. Ki-67 labeling index and lymphovascular
invasion were shown to be associated with lymph node and/or
distant metastasis by multiple logistic regression analysis, but
were not statistically significant in ANOVA findings. Lymph
node metastasis from rectal carcinoids, even those smaller
than 10 mm in diameter, was not a rare event. More attention
should be given to decision-making, including the possibility
of endoscopic resection for the treatment of rectal carcinoid
tumors regardless of size.
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Introduction

A rectal carcinoid is a rare tumor with a relatively good prog-
nosis. In recent years, the reported incidence of rectal carcinoid
tumors has been increasing, probably due to improvements in
endoscopic diagnosis and/or treatment procedures (1). The
malignant potential and prognosis of rectal carcinoids have
been reported to be mainly associated with tumor size (2-8).
Tumors smaller than 10 mm in size are usually treated with an
endoscopic procedure, although several authors have reported
that even small rectal carcinoids have the potential to metas-
tasize (5,9-12). With regard to the organ distribution of these
tumors, the most frequent site is the gastrointestinal tract,
followed by the bronchopulmonary system, while for those
within the digestive organs the most frequent site is the small
intestine, followed by the rectum and stomach (13,14).

Although the survival of patients with colorectal carcinoid
tumors without metastasis is better than that of those with
colorectal adenocarcinomas, survival is equally poor for the
two types of malignancy if metastasis occurs (2,15,16). Several
factors, including tumor size, depth of invasion, presence of
lymphovascular invasion, presence of central depression and
Ki-67 ratio, have been reported to be associated with metas-
tasis (2-6,16,17). Tumors smaller than 10 mm in size without
infiltration to the proper muscle layer can usually be removed
in an endoscopic procedure. If invasion of a lymph node or
blood vessels is noted in the histological findings, additional
surgical resection of the rectum with the meso-rectal lymph
nodes is recommended (2,18).

Most patients with a rectal carcinoid are treated with endo-
scopic resection and then undergo no further treatment, while
some undergo trans-anal local resection or trans-abdominal
surgery. A few authors have warned that a small rectal carci-
noid has the potential to metastasize to the lymph nodes or
other distant organs (9-11,19), while others have reported that
small rectal carcinoids were managed endoscopically without
recurrence (8,20-22).

Appropriate treatment for cases of carcinoids smaller
than 10 mm in diameter remains controversial with regard
to whether local endoscopic resection or radical surgery
is indicated. In order to clarify this point, we analyzed the
clinicopathological features of patients with rectal carcinoids
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Table II. Clinical and surgical characteristics of 20 patients
with rectal carcinoids.

Surgical procedures

All Radical Local
patients surgery resection

Characteristic (n=20) (n=16) (n=4)
Gender

Male 15 12 3

Female 5 4 1
Age (years)

Mean 549 57.1 46.3

Range 23-71 29-71 23-60
Follow-up time
(months)

Mean 68 56 116

Range 6-139 6-139 70-137
Tumor site

Lower rectum 20 16 4
Tumor size (mm)

Mean 11.9 12.9 7.8

Range 3-25 5-25 3-12
Tumor depth

SM (T1) 16 12 4

MP (T2) 4 4 0
Metastasis

Lymph node 9 9 NE

Distant 2 2 NE
Preoperative
endoscopic treatment

Yes 7 5 2

No 13 11 2

NE, not evaluable.

who underwent surgical resection, focusing on the correlations
among these factors and outcomes, including lymph node
metastasis, recurrence and survival.

Patients and methods

Patients. A total of 20 patients with rectal carcinoids who
underwent surgical resection between 2000 and 2011 were
identified from a database maintained at the Division of Lower
GI, Department of Surgery, Hyogo College of Medicine (Hyogo,
Japan). Follow-up examinations were performed until the time
of recurrence or closing date of the study (October 30, 2011)
and the mean follow-up period was 68 months. Demographic,
clinical and pathological data, including gender, age, tumor
size (mm), depth of invasion, presence of lymphovascular inva-
sion, method of resection, presence of lymph node metastasis,
presence and site of distant metastasis, presence of recurrence
and prognosis, were collected. The presence of lymphovas-
cular invasion was evaluated in all cases, with the exception of
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5 who underwent endoscopic resection at other institutions and
whose specimens were unavailable (Table I). All study proto-
cols were approved by the institutional reviews board at Hyogo
College of Medicine and informed consent and agreement for
use of patient data were obtained prior to surgery.

Statistics. The correlation between lymph node metastasis and
other clinicopathological factors was subjected to multiple
logistic regression analysis. We analyzed risk factors (tumor
size, tumor depth, presence of lymphovascular invasion,
presence of central depression, Ki-67 ratio) in 16 patients
who underwent surgery with a lymphadenectomy. Actuarial
disease-free survival (DFS) was estimated using the Kaplan-
Meier method. SPSS version 19.0 (SPSS, Tokyo, Japan) was
used to perform all analyses.

Ki-67 immunostaining. The specimens were diagnosed by
at least 2 pathologists approved by the Japanese Society of
Pathology. Ki-67 immunostaining was performed in 13 cases,
as the specimens from 7 cases were unavailable since those
patient had been treated in other institutions. The Ki-67
labeling index was determined as the ratio of Ki-67-positive
cells among the total tumor cells examined. In each case, at
least 3 representative areas were selected to count the number
of cells, with the total number of tumor cells examined >1,000.

Results

Patients and clinicopathological features. All patients were
Japanese and consisted of 15 males and 5 females, with a
mean age of 54.9 years (range, 23-71) at diagnosis. The site
of disease in all 20 cases was the lower rectum, which was
defined as the area below the peritoneal reflection. The mean
tumor size was 11.9 mm (range, 3-25). Overall, 16 (80%)
tumors were limited to the submucosal layer, while 4 (20%)
involved the proper muscle layer. These characteristics are
presented in Table II.

Treatment. Endoscopic treatment was performed prior to
surgery in 7 patients (cases 2, 3,5, 7, 11, 17 and 19). Trans-anal
local resection was performed in 4 patients (cases 17-20) and
each of those cases was followed for >70 months (mean, 116),
with no recurrence identified at the time of writing. Radical
surgery consisting of rectal resection with a lymphadenectomy
was performed in 16 (cases 1-16) of the 20 patients (Table II).
Surgery was also performed in 5 cases (cases 1-5) whose
tumors were <10 mm in size, due to incomplete resection
during endoscopic treatment in 3 (cases 2, 3 and 5), co-exis-
tence of sigmoid diverticulum (case 1) and co-existence of
sigmoid colon carcinoma (case 4).

Metastasis and related risk factors. A total of 10 patients
had synchronous or metachronous metastasis, of whom 9 had
synchronous lymph node metastasis. Furthermore, 2 patients
had distant metastasis (case 3, liver; case 14, liver, lung and
peritoneum). In 3 of the 10 cases with metastasis to the lymph
nodes and/or distant organs, the tumor size was <10 mm,
with the smallest 7 mm. Depth of tumor invasion, presence of
lymphovascular invasion, presence of central depression and
Ki-67 labeling index (>2%) had no significant association with
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Table III. Univariate analysis of factors associated with metastasis.
Patients with lymphadenectomy (n=16)
With metastases Without metastases Total
Factor (n=10) (n=6) (n=16) P-value (1)
Tumor size (mm), n (%)
1-10 3 (60) 2 (40) 5 0.898 0.16
>11 7 (64) 4 (36) 11
Tumor depth, n (%)
T1 8 (67) 4 (33) 12 0.582 -0.149
T2 2 (50) 2 (50) 4
Lymphovascular invasion, n (%)
Positive 4 (66) 2 (33) 6 0.159 0415
Negative 3(43) 4 (57) 7
Not evaluable 3 (100) 0 (0) 3
Central depression, n (%)
Positive 9 (69) 4 (31) 13 0.277 0.289
Negative 1(33) 2 (67) 3
Ki-67 labeling index (%), n (%)
<2 2 (33) 4 (67) 6 0.148 0.467
>2 4 (80) 1(20)
Not evaluable, n (%) 4 (80) 1(20)
Mean 4.06 1.48
Range 1.38-8.70 0.81-2.18
(r), Pearson product-moment correlation coefficient.
Ten-year Disease-free Survival
Discussion

Lo
'_._L—.—A—-I 86.8%

0.8

0.6

04

0 12 24 36 48 &0 72 84 96 108 120 132 144
Follow-up (months)

Figure 1. Disease-free survival of rectal carcinoid patients. The 10-year
disease-free survival rate of rectal carcinoid patients was calculated to be
86.8%.

metastasis, as shown by ANOVA. However, Ki-67 labeling
index and lymphovascular invasion were shown to be indepen-
dently correlated with lymph node and/or distant metastasis by
multiple logistic regression analysis (Table III).

Prognosis. The mean follow-up period was 68 months
(range, 6-139). At the time of writing, all patients are alive.
Furthermore, 4 patients who underwent trans-anal local resec-
tion are alive after follow-up examinations for >70 months
without relapse. Relapse was confirmed in 2 cases (cases 3
and 14). The 10-year DFS rate was 86.8% (Kaplan-Meier
method; Fig. 1).

A rectal carcinoid is a relatively rare tumor, although studies
concerning clinical and/or pathological features have been
increasing in recent years and several factors associated
with metastasis of this tumor have been investigated and
discussed (2-8,16,17,23). It is generally considered that tumor
size and the presence of lymphovascular invasion are the most
important predictive factors for metastatic disease associated
with a rectal carcinoid (2). The most detailed study was that
conducted by Maggard et al in 2004, who investigated 11,427
carcinoid cases. Of those, 1,217 patients with rectal carcinoids
had a 5-year survival rate of 87.5% (15). Regretfully, details of
metastasis were not described in that study. Soga performed a
large study of 1,271 cases of rectal carcinoid, in which the rate of
metastasis from rectal carcinoid tumors smaller than 10 mm in
diameter was 5.5% (5). However, large numbers of cases in those
studies received endoscopic treatment. For patients with small
rectal carcinoids who underwent endoscopic treatment, the rate
of lymph node metastasis is reported to be low (22,25,26). By
contrast, the rate of lymph node metastasis from a small rectal
carcinoid in patients who underwent surgery with a lymph-
adenectomy has been reported to be 66% (27). Taking these
findings into consideration, the size of a rectal carcinoid tumor
is the most established risk factor for surgical resection thus far
presented, though it should be noted that the reported results
show great differences. It must be concluded that the true rate of
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metastasis to the lymph nodes is unknown without investigating
cases that underwent surgery with a lymphadenectomy.

In the present study, we investigated patients who underwent
surgical resection with a lymphadenectomy, including those
with small tumors less than 10 mm in diameter who received the
treatment for pathognomonic reasons. Our results showed a high
rate (55%) of lymph node metastasis, while in cases with tumors
smaller than 10 mm the metastasis rate reached 60%. However,
all patients were alive at the time of writing and their prognoses
are good. Therefore, we consider that the growth rate of a rectal
carcinoid tumor is associated with metastatic presence.

The Ki-67 index is known to be a marker of proliferative
capacity in cases of breast cancer and other various malignan-
cies (28), while certain authors have noted that Ki-67 is useful
for a metastatic index of carcinoid tumors (4,29-31). Hotta er al
reported that Ki-67 is a reliable microscopic marker to predict
the metastatic potential of rectal carcinoids (7). Therefore, we
also determined Ki-67 labeling index values to clarify their
significance for evaluating the metastatic potential of rectal
carcinoids. Our findings showed that the Ki-67 ratio is a reli-
able histological parameter to predict the metastatic behavior
of rectal carcinoids. As the Ki-67 values of rectal carcinoids
are relatively low compared with breast cancer, we speculate
that the growth rate of rectal carcinoids is relatively slow. Even
if microscopic metastasis remains following resection of the
primary tumor, a long period is likely to pass before metastasis
becomes clinically evident. To the best of our knowledge, the
diameter of the smallest rectal carcinoid tumor with metastasis
reported is 3 mm in diameter (32).

In conclusion, rectal carcinoids smaller than 10 mm have a
high risk of lymph node or distant metastasis (60%), thus careful
decisions with regard to treatment and follow-up are needed.
Lymphovascular invasion and Ki-67 ratio may be good predic-
tive markers for metastasis, and we expect the usefulness of the
latter, especially for surgery indication following endoscopic
treatment, to be established. However, the number of rectal
carcinoid tumors examined in the present study is small and
additional studies with a larger number of samples are needed.
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