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months (3–60 months). Median age was 63 years old and 17 had a rectal

tumor (71%). Mean Ki-67 was 72% (range: 20–100), and 75% of the

tumors had a high proliferative index (Ki-67> 50%). Global PFS and
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Abstract: Neuroendocrine carcinomas (NEC) of the anus or the

rectum are a rare disease, accounting for less than 1% of all digestive

malignancies. Most are metastatic at diagnosis and treated with a

platinum-based chemotherapy. No guidelines for localized tumors exist.

The purpose of this study was to describe the characteristics of anorectal

localized NEC, their management and their outcomes.

We retrospectively reviewed patients from 11 French centers with

anorectal localized NEC. We compared 2 therapeutic managements:

surgery (group A) versus chemotherapy with or without radiation (group

B). Progression-free survival (PFS) and overall survival (OS) were

estimated with the Kaplan–Meier method.

A total of 24 patients were identified with a median follow-up of 25
D, Pauline Afcha El Hajbi, MD,
MD, PhD, and Romain Coriat, MD, PhD

OS were 13.1 and 44.1 months, respectively. Thirty-seven percent of

patients were in group A and 63% in group B. There was no difference

between group A and group B, whether in terms of PFS (13.0 months vs.

13.2 months, P¼ 0.75) or OS (49.1 months vs. 39.2 months, P¼ 0.42).

In patients with anorectal localized NEC, chemotherapy with or

without radiation obtained a similar outcome as surgery and this

conservative approach could be deemed a reasonable option.

(Medicine 94(42):e1864)

Abbreviations: APR = abdomino-perineal resection, CRT =

chemoradiation, HPF = high-power fields, NEC = neuroendocrine

carcinoma, OR = odds ratio, OS = overall survival, PFS =

progression-free survival, WHO = World Health Organization.

INTRODUCTION

D igestive neuroendocrine tumors are rare, accounting for
less than 2% of all digestive malignancies in Europe and

less than 1% in the United States.1,2 Among them, less than one-
third are neuroendocrine carcinoma (NEC), with variable distri-
bution according to countries, from 3.4% in Northern Europe to
30.3% in the United Kingdom.3,4 NEC are aggressive malig-
nancies, mostly diagnosed in metastatic stage, defined by the
2010 World Health Organization (WHO) classification as
poorly differentiated neuroendocrine neoplasm morphologi-
cally identical to small cell carcinomas of the lung and corre-
sponding to grade 3 tumors (Ki-67 proliferative index >20% or
>20 mitotic figures by 10 high-powered fields). NEC typically
expresses neuroendocrine markers (eg, chromogranin, synap-
tophysin, neuron-specific enolase) explored by immunohisto-
chemistry,5 and may secrete proteins such as chromogranin
A whose levels are correlated with the stage of the disease and
the tumor response.6

Gastrointestinal NEC are mainly metastatic, phenotypi-
cally and morphologically related to pulmonary high-grade
neuroendocrine tumors, and managed likewise with a
platinum-based chemotherapy with etoposide, leading to
a median overall survival (OS) from 10 to 15 months.7–9 There
is a paucity of data regarding the potential for local therapy to
address nonmetastatic digestive NEC. However, as in small-cell
lung cancer, surgical resection or radiochemotherapy might be
considered.10,11 To date, there are no data confirming the
overall benefit of local treatment in localized digestive NEC,
and chemotherapy remains the mainstay therapy. Accordingly,
the question of an aggressive approach for NEC of the anus and
n evaluation. We herein conducted a
nonmetastatic NEC of the anus and

surgical and nonsurgical options.
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MATERIALS AND METHODS

Patients
All consecutive patients with nonmetastatic NEC of the

anus and rectum treated from January 2001 to December 2014
were eligible. The diagnosis of NEC was based on histological
examination. Patients were included if they fulfilled the follow-
ing criteria: a nonmetastatic NEC of the anus or the rectum and a
therapeutic strategy including surgery, chemotherapy, and/or
radiation. Patients were included in group A if they underwent
surgery first and in group B if they received a chemotherapy
regimen or a combined radiochemotherapy. Patients receiving a
best supportive care approach without surgery or chemotherapy
were excluded from the study.

Chest–abdominal–pelvic computed tomography scan was
performed to ensure the absence of metastatic sites. Biopsies or
surgical samples were checked by specialized pathologists in the
framework of the RENATEN network (Réseau National de
référence pour la prise en charge des Tumeurs Neuro-Endocrines
malignes rares, sporadiques et héréditaires) confirming the diag-
nosis of NEC. The mitotic index was expressed as number of
mitosis in 10 high-power fields (HPF) (2 mm2). The number of
mitosis was determined in 40 fields taken in areas of highest
mitotic density. The mitotic index corresponded to the sum of
mitosis in the 10 richest fields.5 The KI67 index was determined
using the Mib1 antibody and expressed as the percentage of
labeled cells. The number of positive cells was determined from
500 to 2000 tumor cells in areas of higher density.

Patients with a well/moderate differentiation and/or a grade
1–2 proliferation index (Ki 67< 20%) of the tumor, and/or
metastatic disease were excluded. Patients with poorly differen-
tiated adenocarcinoma or mixed adenoneuroendocrine carci-
nomas of the anus or rectum, whose tumors can expressed
neuroendocrine markers similar to NEC,12,13 were also excluded.

This observational analysis was approved by the local
ethical committee of Cochin hospital and thus meets the
standards of the Declaration of Helsinki.

Follow-Up
The follow-up after tumor resection or radiological response

consisted in a clinical examination and a morphological imaging
(chest–abdominal–pelvic CT scan), every 3 months for 2 years,
then every 6 months for the following 3 years, or unless clinically
indicated, according to RECIST version 1.0.14 The median
follow-up was 25 months (3–60). Patients’ files were retrieved
from the tumor registries of pathology departments and the
medical information systems of each hospital and were reviewed
for demographics, tumor characteristics, and first-line treatment
(surgery, chemotherapy alone, or radiochemotherapy). Tumor
evaluation was performed every 3 months.

Statistical Analysis
The dates of progression and death were collected. The

progression-free survival (PFS) was the period from the first day
of therapy to disease progression. The OS was the period from
the first day of the therapy to the death, induced or not by the
tumor. Patients alive or lost during follow-up were censored.

Descriptive statistics [median, ranges, 95% confidence
intervals (95% CIs)] were used to report patient baseline
characteristics and treatment-induced adverse events. Compari-
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sons between groups A and B were done using Fisher exact
test, the x2 test with Yates correction, or Wilcoxon test when
appropriate.
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All analyses assumed a bilateral type 1 error of 5%.
Survival curves were estimated with the Kaplan–Meier method
and compared with the log-rank test. Median follow-up was
calculated with the reverse Kaplan–Meier method with Graph-
Pad Prism program (GraphPad Software, La Jolla, CA).

RESULTS

Patients’ Characteristics
A total of 24 patients were included in the study. Mean Ki-

67 was 72% (range: 20–100) and most of the tumors (75%) had
a high Ki-67 proliferative index (>50%). Nine and 15 patients
were included in the groups A and B, respectively (Fig. 1). The
median age was 66.5 years (range 39–81) and 63 years (range
36–85) in groups A and B, respectively (Table 1). The global
PFS and OS were 13.1 and 44.1 months, respectively.

Treatment
In group A, surgery consisted in anterior rectal resection

with coloanal anastomosis (4 patients), abdominoperineal
resection with definitive colostomy (3 patients), and transanal
tumor excision (2 patients). Two patients received adjuvant
chemotherapy with etoposide–cisplatin (4 cycles) or 5-fluor-
ouracil–cisplatin (4 cycles) regimen. One underwent adjuvant
radiation (54 grays on tumor site) plus etoposide–cisplatin
schedule (6 cycles).

In group B, 15 patients received chemotherapy with or
without radiotherapy. Three of them (20%) were administered
chemotherapy alone due to a poor general health status, a quick
disease progression, or the investigators’ choice. The chemother-
apy regimen was platinum-, etoposide-, and fluoropyrimidine
based in 92%, 87%, and 13%, respectively, and the median
number of cycles was 4 (range: 2–9). The main therapeutic
choice was an etoposide plus cisplatin schedule (60%). Other
chemotherapeutic options were etoposide plus carboplatin
(27%), 5-fluorouracil plus oxaliplatin (6.5%), and capecitabin
(6.5%). Twelve patients received radiation therapy. The radio-
therapy was delivered from 40 to 50 grays and targeted the pelvic
area to treat iliac nodes and the primary tumor. An additional
boost of 15–20 grays on tumor site was performed in 10 cases.
The mean dose of delivered radiation was 58 grays (range: 44–
66). Two patients underwent surgical resection after the com-
pletion of the radiochemotherapy, the first one an anterior rectal
resection with coloanal anastomosis and the other an abdomino-
perineal resection with definitive colostomy.

Response to Treatment and Survival
In group A, 8 of the 9 operated patients had an R0 resection

and 5 had a lymph node involvement. The disease recurred in
89% (n¼ 8) and relapse was local, metastatic, or both in 44%,
33%, and 11%, respectively. All patients experiencing a local
relapse had undergone either a transanal excision or an anterior
rectal resection with coloanal anastomosis. The median PFS
was 13.1 months (range: 3–42) (Fig. 2A). The median OS was
49.1 months (range: 17–60).

In group B, patients experienced a complete response, a
partial response, or a stable disease in 40%, 40%, and 13%,
respectively. The disease control rate was 93%. One patient
experienced at first evaluation a disease progression. The disease
progressed in 87% (n¼ 13) and progression was local, metastatic,

Medicine � Volume 94, Number 42, October 2015
or both in 6.5%, 46.5%, and 33%, respectively. Two patients
(13%) were disease free after a follow-up of 6 and 47 months. The
median PFS and OS were 13.2 and 39.2 months, respectively.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
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No differences between groups A and B in PFS (P¼ 0.75;
OR: 0.987 (0.58–1.39)), and OS (P¼ 0.42; OR: 1.253 (0.95–
1.56)) were observed (Fig. 2A and B).

Second- and Third-Line Treatments
In group A, all patients experiencing a local relapse under-

went another surgical resection, and then relapsed with distant
metastases. Treatment for metastatic patients consisted in che-
motherapy, mainly platinum-based, from 1 to 4 lines of treatment.

In group B, most patients received chemotherapy after
progression of the disease, from 1 to 3 lines of treatment. Two
patients only had best supportive care without chemotherapy
after the first progression.

DISCUSSION
In the present study, we identified in nonmetastatic NEC of

the anus or the rectum no benefit in PFS and OS in patients who
underwent surgery rather than a conservative treatment with a
loco-regional approach.

Localized anorectal NEC are very rare, and the different
therapeutic managements of these lesions have not been com-
pared. The guidelines of the main medical societies are also not
supported by substantial scientific evidences and differ between
themselves: the NANETS (North American Neuroendocrine
Tumor Society) guidelines recommend to consider radiation
and chemotherapy (cisplatin or carboplatin and etoposide for
4–6 cycles) while the ENETS (European Neuroendocrine
Tumor Society) propose a surgical treatment in cases of loca-
lized digestive NEC.15,16

In our study, we identified a similar proportion of patients

FIGURE 1. Flow chart. Distribution of treatments in 24 patients w
undergoing surgery or radiochemotherapy. Smith et al17 ident-
ified in a retrospective study including 126 patients with
colonic and rectal NEC, a 20% incidence rate of patients with

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
nonmetastatic anorectal NEC and identified the same
proportion of surgical and nonsurgical approaches. In our study,
we identified a disease control rate of 93% in line with Smith’s
study, which reported a similar response rate with chemora-
diotherapy (92%), confirming the efficacy of a nonsurgical
approach. In Smith’s study, the median OS was 27 months
in patients with nonmetastatic anorectal NEC, and surgery was
not associated with a statistically significant difference com-
pared with chemoradiotherapy. In our study, 88% of patients
(n¼ 22) experienced a recurrence and there was no difference
between surgery and chemoradiotherapy in terms of PFS (OR:
0.987 (0.58–1.39)) and OS (OR: 0.253 (0.95–1.56)). Eight of
the 9 operated patients relapsed after a median time of 13
months. Two other patients underwent surgical resection fol-
lowing chemoradiation (CRT) for a tumor remnant, and experi-
enced metastatic recurrences 5 and 17 months later. Thus, 91%
of patients undergoing surgical resection in a curative intent
relapsed. These results reinforced the lack of improvement of
the PFS and the OS with a surgical management compared to
the conservative option, whether in first or second intention.

In anal cancer, chemoradiotherapy has demonstrated its
efficacy, obtaining a 5-year OS of 70% compared to 50% with
surgery.18,19 Furthermore, the conservative management of anal
canal cancer with CRT has avoided definitive colostomy for
numerous patients—the standard surgical resection consisting in
abdominoperineal resection with definitive colostomy (APR)—
and is associated with a tolerable toxicity. Radiation therapy of
anorectal tumor is frequently associated with gastrointestinal,
genitourinary, and skin effects during the treatment, which
spontaneously improve several weeks later. Late toxicities alter-
ing the quality of life such as radiation proctitis concern less than

nonmetastatic anorectal neuroendocrine carcinomas.
20% of patients20 and are quite easily managed by medical
treatment. Moreover, the toxicity should decrease in future with
the generalization of intensity-modulated radiation therapy.21

www.md-journal.com | 3



TABLE 1. Patients’ Characteristics, Treatments, and Outcomes

Group A:
Surgery: n¼ 9 (100%)

Group B:
Chemotherapy�Radiotherapy:

n¼ 15 (100%) P-Value

Sex: male 4 (44) 7 (47) 0.92
Median age at diagnosis (years) 66.5 63.0 0.85
Primary tumor site

Rectum 8 (89) 9 (60)
Anus 1 (11) 6 (40) 0.14

Poorly differentiation 9 (100) 15 (100) �
Ki-67%
<20% 0 (0) 0 (0)
20–50% 2 (13) 2 (13)
>50% 6 (66) 12 (80)
Unknown 1 (11) 1 (7)

Local symptoms due to tumor 6 (66) 11 (73) 0.74
First treatment (CT1): Surgery:

Rectal resection with coloanal anastomosis 4 (44) —

Abdominoperineal resection with definitive colostomy 3 (33) —

Transanal tumor excision 2 (23) —

CT1: chemotherapy
Platinum-based chemotherapy — 14 (93) —

Etoposide–cisplatin — 9 (60)
Etoposide-carboplatin 4 (27)
FOLFOX 1 (7)

Capecitabine — 1 (7)
CT1: concurrent radiation —

Yes — 12 (80)
No 3 (20)

Adjuvant treatment
Yes 3 (33)

�
2þ (13) —

No 6 (67) 13 (87)
Relapses

Total 8 (89%) 13 (87%)
Local recurrence 4 (44%) 1 (6.5%)
Metastatic recurrence 3 (33%) 7 (46.5%)
Both 1 (11%) 5 (33%) 0.88
Median (range) time to progression (months) 13.0 (3–42) 13.2 (2–47) 0.75
Median (range) overall survival (months) 49.1 (17–60) 39.2 (3–47) 0.42

þ loa
em
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Chemoradiotherapy has also demonstrated its efficacy in squa-
mous cell carcinoma of the rectum.22

In low-rectum adenocarcinoma, surgical resection of the
tumor remains the mainstay treatment but is associated with
a high morbidity rate. Indeed, some patients undergo APR, a
surgery whose postoperative complications are not rare, from
19% to 29% according to a recent study.23 Rectal cancer
resection with a coloanal or a colorectal anastomosis exposes
patients to functional sequelae such as anal incontinence.
Additionally, definitive colostomy frequently affects the quality
of life, social relationships, and causes psychological effects.
The surgery of anorectal malignancies implies serious con-
sequences in terms of perioperative complications, functional
impairments, and quality of life, and should therefore be
restricted to malignancies with a high probability of cure.

NEC are characterized by a high proclivity for metastatic
dissemination even in patients with clinically localized tumors,
and some retrospective studies have confirmed that surgery

Surgery: 1 patient underwent APR and 1 a rectal resection with co�
Two patients had 1 adjuvant platinum-based chemotherapy and 1 had ch
alone is rarely curative.15,24,25 These tumors are characterized
by the poor differentiation and the high Ki-67 proliferative
index whose rate is related with the tumor aggressiveness and

4 | www.md-journal.com
probably with the potential of metastatic dissemination.9 In our
series, 75% of patients had a Ki-67> 50% and 67% a
Ki-67> 80%. Guidelines based on treatment paradigm for
limited-stage small-cell cancer recommend chemotherapy
(cisplatin or carboplatin and etoposide for 4–6 cycles) and
radiation for loco-regional disease.15 Based on these data,
resection of the primary tumor does not appear indicated.
The only exception to this nonoperative approach may be for
a symptomatic primary tumor; however, obstructed patients are
rare in this setting and could be managed by endoscopic
endoluminal stents or colostomy. Moreover, frequent symptoms
such as pain or bleeding may be rapidly improved by che-
motherapy or radiochemotherapy.

The best chemotherapy regimen is not defined in NEC. In
our study, most patients had a platinum-based chemotherapy,
which has showed its efficacy in metastatic NEC.7 The com-
bination of etoposide and platinum salts, either cisplatin or
carboplatin, seemed to be a reasonable option.

nal anastomosis as second treatment.
oradiation (etoposide–cisplatin chemotherapy and 56 grays on tumor site).
Some limitations should be noted concerning our study
since its retrospective design and the relatively small number of
patients represent its main flaws. However, patients of the

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



FIGURE 2. (A) Overall survival according to treatments. (B)
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2 groups had comparable clinical characteristics with similar
prognostics factors, such as the high Ki-67 proliferative index,
allowing comparison of their therapeutic management.

In conclusion, nonmetastatic NEC of the anus or the
rectum are aggressive tumors with similar poor prognosis to
those of other localizations. Surgery does not improve PFS and
OS compared to chemoradiotherapy alone. A schedule associ-
ating radiations at the tumor site and a doublet chemotherapy of
4 to 6 cycles by etoposide and carboplatin or cisplatin could be
proposed awaiting prospective evaluation.

ACKNOWLEDGMENTS

We thank the Association des Gastro-entérologues Onco-
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