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R ECTAL CARCINOIDS ARE rare and their biologic be-
havior and optimal surgical treatment remain

poorly defined. Classically, primary tumors less than
2 cm were assumed to be indolent and were treated by
transanal excision. We hypothesized that rectal carci-
noids are more malignant than previously described
and tumors less that 2 cm may warrant more aggressive
surgery. The charts of 62 consecutive patients with
rectal carcinoids seen at our institution between Oc-
tober 2006 and August 2011 were reviewed. The pri-
mary tumor size, extent of disease, and survival data
were analyzed. The primary tumor size and the in-
cidence of lymph node metastases were available for
60 of 62 patients and was: less than 1 cm: two of 26
(8%); 1.1 to 2 cm: nine of 13 (69%); 2.1 to 3 cm: four
of five (80%), greater than 3 cm: seven of 12 (58%);
and multiple primaries: two of four (50%). Small (less
than 2 cm) rectal carcinoids have a higher incidence of
nodal positivity than previously described. Based on
our survival data, we believe that tumors larger than
1 cm should be considered for a low anterior resection
with total mesorectal excision as their initial definitive
treatment. For tumors less than 1 cm, treatment should
be individualized. RECTAL CARCINOIDS ARE relatively rare,
with a reported incidence of one in every 100,000
people.1 However, recent reports have indicated that this
incidence is on the rise.2 The 5-year survival rate for all
rectal carcinoid tumors has been reported to be as high
as 88 per cent, and these high survival rates were at-
tributed to the fact that most rectal carcinoids are small
and present with localized disease.3, 4 The incidence of
lymph node metastasis for rectal primaries less than
1 cm has been reported to be less than 3 per cent. For

primaries between 1 and 2 cm, nodal positivity has
generally been reported between 10 and 15 per cent,4–9

but has recently been reported as high as 31 per cent.10

In contrast, the nodal positivity rate for tumors greater
than 2 cm is classically reported as 80 per cent.3, 4, 6–9

Based on this, the treatment guidelines for rectal car-
cinoids universally agree that tumors greater than 2 cm
demand a formal oncological operation such as a low
anterior resection (LAR) with total mesorectal excision
(TME) or abdominal–perineal resection (APR) with
TME. For local rectal carcinoids, less than 1 cm in size,
without evidence of lymphatic involvement on endo-
scopic ultrasound, a transanal surgical or endoscopic
excision has been embraced as the standard in the liter-
ature and by the major organizational guidelines: Euro-
pean Neuroendocrine Tumor Society, North American
Neuroendocrine Tumor Society, National Cancer Insti-
tute, and National Comprehensive Cancer Network.4, 6–9

In contrast, the treatment for rectal carcinoids from
1 to 2 cm is a matter of intense debate. Some authors
believe that these intermediate-sized lesions will be-
have in an indolent manner. These authors recommend
a conservative, nonaggressive approach to their re-
section.4–10 However, we have observed relatively
poor clinical outcomes in this intermediate rectal car-
cinoid population. Based on our clinical experiences in
a large tertiary referral center for neuroendocrine tu-
mors (NETs), we conducted a formal review to better
define the clinical impact that tumor size has on nodal
positivity and the overall survival rate for this rare
malignancy. We hypothesized that the malignancy
potential of rectal carcinoids has been underestimated
and that small- and intermediate-sized rectal carci-
noids may warrant more aggressive surgery than what
has been traditionally recommended.

Materials and Methods

Clinical data on all patients seen in our multidis-
ciplinary NET Clinic at Ochsner Medical Center–
Kenner (a collaborative effort between Louisiana

Presented as an oral presentation at the Society of American
Gastrointestinal and Endoscopic Surgeons meeting, San Diego,
California, March 2012; and as a poster presentation at North
American Neuroendocrine Tumor Society, San Diego, California,
October 2012.

Address correspondence and reprint requests to Yi-Zarn Wang,
D.D.S., M.D., 200 West Esplanade, Suite 200, Kenner, LA 70065.
E-mail: ywang@lsuhsc.edu.

31



State University Health Sciences Center in New
Orleans and the Ochsner Medical Center) are entered
into an eVelos database (VELOS Inc., Freemont,
CA). Before December 2007, data from patient charts
were entered retrospectively and from December
2007 onward, the data from patient charts were en-
tered concurrent with clinic visits. The database was
searched for patients who were diagnosed as having
a well-differentiated rectal primary carcinoid. The
charts of consecutive patients with rectal carcinoid
seen in our clinic from October 2006 to August 2011
were reviewed. A total of 67 patients were identified.
Five patients were excluded from this study because
of grossly incomplete data. Sixty-two patients were
included in the study. Their demographic in-
formation, primary tumor size, extent of disease
(local, regional, distant), initial and subsequent
treatments, depth of tumor invasion, evidence of
histologic lymphovascular or perineural invasion,
number of mitosis, Ki-67, tumor and biological
markers, clinical outcome, and survival were col-
lected from the patient’s chart, reviewed, and
analyzed.

Patients were categorized as having local, regional, or
distant disease. Local disease was confined to the pri-
mary site (with negative lymph nodes). Regional dis-
ease was defined as regional lymph node involvement
only. Distant disease was defined as metastases to
the liver and/or other discontinuous intra-abdominal or
extra-abdominal sites. Patients with distant disease may
or may not have also had lymph node metastases. The
presence of metastasis was confirmed by endo-
scopic ultrasound, radiographic studies, and/or pa-
thology reports.

Patients were also categorized by their type of treat-
ment. A local excision was defined as a surgical
transanal excision or excision of a rectal carcinoid by
polypectomy during endoscopy without any subsequent
rectal carcinoid-related procedures. Patients were cate-
gorized as having a radical resection if their first rectal
carcinoid procedure was an APR or LAR (with or
without TME). The last category of patients included in
this study were those who had an initial local resection
and then later underwent a radical dissection.

Results

Sixty-two patients were included in the study, 23 of
62 (37%) were men, and 39 of 62 (63%) were women.
Patients’ ages ranged from 22 to 78 years with a me-
dian age of 53 years. Thirty-two patients were white,
26 patients were black, two patients were Hispanic,
one was Native American, and one was Asian. For 46
(46 of 62 [74%]) patients, their diagnosis was made at
the time of their initial rectal mass excision (usually

a transanal excision of a polyp or a polypectomy
during colonoscopy that was thought to be a complete
excision).

Local Disease

Thirty-two (32 of 62 [52%]) patients had local
disease (without lymph node or systemic metasta-
sis.) Thirty-one patients with localized disease un-
derwent surgery; one patient did not. Twenty-nine
(29 of 31 [91%]) patients had a local excision only,
and two patients had a radical resection of their
rectal carcinoid. All patients with localized disease
are still alive.

Regional Disease

Three (three of 62 [5%]) patients had regional
disease with metastasis to the regional lymph nodes
only. For these three patients, two patients had an
initial local excision followed by a radical resection,
and one patient had an initial radical resection. All
patients with regional disease are alive.

Distant Disease

Twenty-seven (27 of 62 [36%]) patients had distant
metastatic disease. Ten of the 27 (37%) patients with
distant disease have died. Characteristics of these 10
patients are displayed in Table 1.

For these 27 patients, 25 underwent surgery: four
patients had a local excision only and two (two of
four) have died; nine patients had an initial local
excision followed by a subsequent radical resection
and one (one of nine) has died; 12 patients had an
initial radical resection and five (five of 12) have
died. The two patients who did not undergo any
rectal carcinoid related surgeries have both died
(Table 1).

Primary Tumor Size and Lymph Node Involvement

Primary tumor size was not available for two of the
62 patients. (Both of these patients had localized dis-
ease without lymph node metastases.) For the re-
maining 60 patients, primary tumor size and lymph
node involvement for patients with regional and distant
disease are detailed in Table 2.

Other Factors

Depth of Tumor Invasion

Patients were categorized as T1 (mucosa/submucosa
only), T2 (into but not through muscularis), or T3
(through muscularis and into perirectal tissues). Data
on depth of tumor invasion were available on 22 of the
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32 patients with localized disease, all three patients
with regional disease, and on 24 of the 27 patients with
distant disease. These data are presented in Table 3.

Perineural Invasion

Only three patients had perineural invasion; all three
of these patients had distant disease; two of these pa-
tients are alive and one is dead.

Ki-67

Ki-67 data were only available on 18 of the patients.
Nine patients had a low proliferative rate (less than 2%)
and nine patients had a Ki-67 between 2 and 20 per cent.
Among the nine patients in the latter (intermediate) Ki-
67 group, seven had a Ki-67 of less than 5 per cent and
two had a Ki-67 greater than 10 per cent (14 and 15%,
respectively). The patients with Ki-67s of 14 and 15 per
cent had distant disease and one of them has died.

A high Ki-67 (greater than 10%) and the presence of
perineural invasion seemed to be associated with the
development of distant disease, but neither provided any
clinical insight into which patients would have better
clinical outcomes.

Immunohistochemical Stains

We also attempted to analyze the effect of the bi-
ological predictive values among the different immuno-
histochemical stains for CD31, Factor VIII, chromogranin
A, and synaptophysin. This data were not available for
many of the patients in this study; therefore, no conclu-
sions could be drawn.

Nonsurgical Therapies

Only 13 patients in this study had undergone addi-
tional nonsurgical therapies such as peptide receptor
radionucleotide therapy, radioembolization with spheres,
or chemoembolization and the effect of these supple-
mental nonsurgical therapies cannot be generated at
this time.

DISCUSSION

Rectal carcinoids are a rare malignancy; therefore,
the biological behavior of these tumors remains
poorly defined. Historically, rectal carcinoids have
been considered to be more slow-growing than car-
cinoids arising at other sites and were usually only
thought to metastasize when the primary lesion was
greater than 2 cm.11 The incidence of lymph node
metastasis associated with rectal tumors less than
1 cm was described as less than 3 per cent. In a similar
fashion, the incidence of nodal positivity was generally
reported at approximately 10 to 15 per cent for tumors
between 1 and 2 cm. Surgical treatment guidelines have
been established mainly based on the size of the primary
tumor and the associated chance of lymph node me-
tastasis. The bias that small rectal carcinoid lesions were
not biologically aggressive led to the adoption of
a conservative surgical approach for the management of
tumors less than 2 cm.12–14 Generally, for small lesions,
a transanal excision, endoscopic submucosal dissection,
or endoscopic mucosal resection has been recom-
mended.3, 4–9 However, our data suggest that even these

TABLE 2. Lymph Node Metastasis Regardless of the Extent of
Disease for Patients with Rectal Carcinoids (n 4 60)*

Primary
Size (cm) No.

Percent with
Lymph Node

Metastasis

Patients with Lymph
Node Metastasis:

Dead/Total (% dead)

0–1 26 2/26 1/2
8% 50%

1.1–2 13 9/13 2/9
69% 22%

2.1–3 5 4/5 2/4
80% 50%

3.1+ 12 7/12 3/7
58% 43%

Multiple 4 2/4 1/2
50% 50%

* Primary tumor size was not available in two patients. Both
patients had localized disease and both patients are still alive.

TABLE 1. Factors Affecting Survival for Patients with Rectal Carcinoids and Distant Disease (n 4 10)*

Patient Number Type of Resection Primary Tumor Size
Lymph Node
Involvement?

Time to Death
Posttreatment

1 No surgeries > 2 cm Yes N/A
2 No surgeries 7 cm Yes N/A
3 Local 1 cm Yes 155 months
4 Local 3.5 cm Yes 10 months
5 Local followed by radical 2 cm Yes 3 months
6 Radical 2 cm Yes 112 months
7 Radical 2.7 cm Yes 33 months
8 Radical 5.6 cm No 58 months
9 Radical 6.3 cm Yes 8 months

10 Radical Multiple Yes 113 months

* The table displays the 10 patients in our study who have died from their rectal carcinoid tumor. All patients had distant disease.
N/A, not applicable.
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small lesions may be more aggressive than previously
reported.

In our series, the chance of lymph node positivity for
tumors 1 to 2 cm in size was up to 69 per cent (nine of
13), resulting in death in two of these nine patients.
More strikingly, tumors less than 1 cm still had an 8 per
cent (two of 26) chance of lymph node metastasis,
resulting in death in one of these two patients. These
data indicate a more radical initial surgical in-
tervention may be needed for patients with rectal
carcinoids less than 2 cm.

A variety of in vitro tests have been evaluated to see
if they can accurately predict the biologic behavior of
rectal carcinoids. In addition to size of the primary
tumor, other groups have advocated using the depth of
tumor invasion alone or in conjunction with patho-
logical evidence of lymphovascular invasion, the
number of mitosis per 50 high-power-field, and/or the
Ki-67 to predict the tumor’s aggressiveness or malig-
nant potential and to guide the appropriate surgical
approach.12–14 This study indicated that deeper tissue
invasion is associated with a higher chance of distant
metastasis. However, lesser tissue invasion does not
preclude a patient from the development of distant
disease because T1 and T2 lesions in our series dem-
onstrated the ability to metastasize to the lymph nodes
and other distant sites.

Beyond primary tumor size, we were unable to
confirm any correlation between other potential pre-
dictive factors recommended and used by other groups
and their ability to predict a tumor’s behavior.

The lack of reliable factors that can predict a pa-
tient’s tumor biologic behavior, the lack of effective
perioperative adjuvant chemotherapies, and the lack of
effective preoperative or postoperative radiation
treatments for rectal carcinoids15, 16 leads us to believe
that a more radical and definitive initial surgical op-
eration is needed to optimize patient survival.

For tumors greater than 1 cm, it would appear that
a transanal excision is inadequate and a suboptimal
treatment option. We suggest a formal LAR with TME
to remove the primary and any associated lymph node
metastases to prevent further systemic disease pro-
gression. For tumors less than 1 cm in diameter,
treatment should be individualized. Transanal excision

with long-term follow-up and a subsequent salvaging
LAR and TME at the time of disease progression
seems to be a reasonable choice because the chance of
lymph node metastasis is low. However, when dealing
with a young, healthy patient, a formal radical initial
surgical treatment may be a reasonable alternative
because in this study, two of 26 patients developed
lymph node metastasis. A radical surgical intervention
becomes more critical should the biopsy reveal lym-
phovascular, perineural, or muscular invasion or in
patients with atypical endoscopic features such as de-
pression, erosion, or ulceration.12, 14, 17–19

The reduced incidence of lymph node metastasis for
tumors greater than 3 cm may possibly be attributed to
the fact that a larger primary can produce boggy lymph
nodes that can mat together with the primary tumor or
completely replace the lymphoid tissue in the node(s),
which, in turn, can reduce the identification of meta-
static lymph node(s). Another possible explanation is
that a desmoplastic reaction of tumor can result in al-
ternative lymphatic drainage, which can escape sur-
gical detection and removal. Therefore, for patients
whose primary tumors are greater than 3 cm, a pre-
operative111 In pentetreotide scan (OctreoScan�) to
evaluate the potential development of an alternative
lymphatic drainage is recommended. Alternatively, an
intraoperative, peritumor, technetium-99 injection to
conduct a gamma detector-guided exploration would
be acceptable.20, 21

A limitation of our study was the risk for a signifi-
cant selection bias as a result of the nature of our clinic
as a tertiary referral center. Furthermore, as a result of
the small numbers of patients in this study, statistical
analysis was not possible. This is a descriptive article
and is limited in its ability to evaluate predictive
variables.

Twelve of the 27 (46%) patients with systemic dis-
ease had initial transanal excision as their definitive
treatment procedure and two of these patients have
died. It is unclear whether or not an initial LAR with
TME would have provided these 12 patients with
a better outcome. It is a subject of ongoing debate and
the answer will only be answered by a prospective
randomized trial. However, with the overwhelming
chance of lymph node metastasis associated with any

TABLE 3. Invasion of the Primary Tumor for Patients with Rectal Carcinoids (n 4 49)

Extent of Disease
(no. alive/no. dead)

Mucosa and
Submucosa (T1)

Muscularis
Propria (T2)

Through Muscularis Propria to
Pericolic/Perirectal Tissues (T3)

Directly Invades Other Organs
and/or Perineural Invasion (T4)

Local (n 4 22)* 20 (20/0) 1 (1/0) 1 (1/0) 0 (0/0)
Regional (n 4 3) 1 (1/0) 1 (1/0) 1 (1/0) 0 (0/0)
Distant (n 4 24)y 9 (7/2) 4 (4/0) 3 (1/2) 8 (5/3)

* Data not available for 10 patients with local disease.
y Data not available for three patients with distant disease.
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tumor greater than 1 cm, randomization would pose an
ethical and practical dilemma.

Conclusion

Rectal carcinoids have a more aggressive biologic
behavior than previously portrayed. Primary tumors
greater than 1 cm have a higher rate of lymph node
metastasis than what has been previously reported. We
believe that patients with multiple rectal primaries or
primaries larger than 1 cm should have a LAR with
TME as their initial definitive treatment. For tumors less
than 1 cm, surgical treatment should be individualized
and a transanal excision may be a reasonable choice.
For young patients who wish to pursue a highly ag-
gressive surgical option, LAR with TME might be
discussed because tumors of this size may still result in
lymph node metastasis and the potential death from
distant spread.
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