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Background: Factors associated with rectal NENs prognosis are poorly investigated.

Aim: To evaluate the prognostic role of the ENETs staging and grading systems in rectal NENs.

Methods: Tertiary referral, multicenter, retrospective study. Factors associated with OS and PFS were
investigated by Cox-regression analysis, with best size cut-offs calculated by ROC analysis.

Results: Of 100 patients (mean age 55, 45% male, mean size 16.2 mm) 62, 5, 10 and 23 were TNM stage 1

Keywords: to 4, and 63, 15 and 22 were G1, G2 and G3. Primary treatment was endoscopic snare resection in 62%,
Rectal . . . . L. o . o .

Carcinoid endoscopic mucosal resection/endoscopic submucosal dissection in 10%, surgery in 20% and medical
Neuroendocrine treatment in 8%. The best size cut-offs to predict OS and PFS were 10 and 12 mm. During a mean follow-
Staging up of 40.7 months 12% died and 26% progressed. The 5-year OS and PFS were 79.5% and 65.2%. Stage
Grading IV and G3 were associated with worse OS (HR 8.16; p=0.002; HR 15.57; p=0.0004) and PFS (HR 14.26

p<0.0001; HR 6.42; p=0.0007).
Conclusion: Both staging and grading accurately predict rectal NENs prognosis. Size alone has limited

accuracy as 26% of patients with stage IV and 16% with G3 have a primary tumour<10 mm.
© 2019 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.

1. Background

The incidence of neuroendocrine neoplasms (NENs) has been
steadily increasing over the past decades[1,2]. Among NENs arising
in the digestive tract (ANENs), rectal ones are the commonest [2].
A significant increase in the diagnosis of rectal NENs has occurred,
mainly due to incidental diagnosis during colonoscopy performed
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for otherindications, including screening for colorectal cancer [3]. It
has been estimated that the incidence of rectal NENs during screen-
ing colonoscopy is as high as 0.17% [4]. As most rectal NENs are
small and localized lesions at the time of diagnosis, and only a small
fraction presents with distant metastases, their prognosis is usually
good, with a global 5-year survival rate above 75% [5].

Rectal NENs are classified by a specific TNM staging system
based on tumour size and invasion of other structures or organs.
On the other hand, the grading system developed by the European
Neuroendocrine Tumors Society (ENETs) [6] is based on the prolifer-
ative index (see Supplementary Table S1). While an advanced stage
at diagnosis with metastatic disease (stage IV) or spread to lymph-
nodes has a clear negative association with prognosis, the role of
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size of the lesion at diagnosis, which distinguish stages 1 and 2,
seems a less reliable predictor of prognosis [7]. ENETS grading of
rectal NENs is instead peculiarly based on evaluation of the prolifer-
ative capacity as assessed by Ki67% or by mitotic count [7].In 2010
and 2017 the WHO introduced a change of the nomenclature and
classification of dNENs based on grading, which defines neuroen-
docrine tumours (NETs) both G1 and G2 cases and neuroendocrine
carcinomas (NEC) those with Ki67 >20% (G3) [8].

While it has been clearly recognized that a small size, the
absence of metastatic disease and a low proliferative activity are
good prognostic factors [7], there are few studies specifically eval-
uating the respective role of staging and grading in predicting the
prognosis of rectal NENs. Furthermore, those results are heteroge-
neous, as in patients with primary lesion in the colon and rectum
were often pooled together [9,10], while the behavior of tumours
from these two primary sites is usually very different. Other previ-
ous studies suffer from selection bias as they were almost limited
to small rectal lesions incidentally diagnosed endoscopically and
included a minority of patients with advanced disease at diagno-
sis who would instead present with symptoms or diagnosis made
due to liver spread [11]. Furthermore, in many instances, data on
grading were not available and histology was based on hospital
records and not on evaluation from pathologists with a specific
expertise on NENs [11,12]. Finally, while progression-free survival
is an important surrogate outcome of tumour behavior in NENs,
especially in these with a limited malignancy rate, most previous
data only reported overall survival analyses which were based on
registries.

The present study is aimed at evaluating the prognostic role of
the ENETs staging and grading systems in predicting the clinical
behavior in terms both of progression-free and overall survival, in
a prospectively enrolled cohort of rectal NENS seen in 3 tertiary
referral centers.

2. Methods
2.1. Study Design and Patients

A multicenter, retrospective study was conducted using institu-
tional prospective databases of patients with histologically proven
rectal NENs who received treatment and follow-up at 3 Centers. The
study included all consecutive new patients who were diagnosed
or referred with rectal NETs at the 3 participating Centers (Beau-
jon Hospital, Clichy and Cochin Hospital, Paris, France; Sant’Andrea
Hospital, Rome, Italy) from January 2007 to December 2013. Inclu-
sion criteria were: (i) a diagnosis of rectal NEN, as confirmed
by histology (ii) information on tumour grade (iii) information
on tumour stage and treatment (endoscopic, surgical, medical)
available (iv) information on follow-up (at least one follow-up
examination) available. As the study design was retrospective,
therapeutic approaches were not standardized, and different treat-
ments were applied at the participating centers depending on local
expertise and time of enrollment. Similarly, follow-up was not stan-
dardized, but endoscopic and radiologic procedures were planned
following guidelines of the ENETs [13], hence annual colonoscopies
were usually performed alongside radiologic examination (either
MRI or CT-scan). Histological specimens were examined by the
referred experienced pathologist managing NENs at the partic-
ipating Centers. Tumors were classified according to the TNM
classification/ grading system [8]. The Ki67 proliferative index was
expressed as a percentage based on the count of Ki67-positive cells
per 2,000 tumor cells in areas of the highest level of immunostain-
ing using the MIB1 antibody (DBA, Milan, Italy). TNM staging was
performed on the current criteria accepted by the ENETS consensus
conferences. Assessment of disease status was performed at each
Center by local radiologists and clinicians. The research protocol

has been approved by the ethics committee of the participating
centers and full informed consent was obtained from all patients.

2.2. Data Analysis

All data were prospectively collected at the Center where the
patient had been initially observed. A common computerized
datasheet was created, and data regarding the main demographic,
clinic, and pathological features were retrospectively analyzed.
Continuous variables are expressed as mean (£SD) and were com-
pared by means of t-test, while categorical variables were analyzed
by Fisher test. Correlation between continuous variables was eval-
uated by means of Spearman correlation coefficient.

The outcome variables were overall survival (0OS) and
progression-free survival (PFS). PFS was defined as the interval
between the diagnosis of rectal neuroendocrine neoplasm and the
time of disease progression (DP), or patient death, if it occurred
before documented radiological progression. According to RECIST
criteria, DP was defined by the appearance of new lesions or recur-
rence after radical removal (either endoscopic or surgical) and/or
increase in size of any measurable lesion as demonstrated by radi-
ological procedures. OS was defined as the time between diagnosis
and date of death. The PFS analysis was performed as follows:
patients were censored in cases of no progression at the last ade-
quate assessment, or if lost at follow-up. For survival analysis, data
were censored if the patient was alive, or lost at follow-up (cen-
soring date was the date of the last adequate tumor assessment).
PFS, as well as OS analysis, were performed using the Kaplan-Meier
method, and the results were compared by using a log-rank test.
Risk factors were expressed as hazard ratio (95% confidence inter-
val, CI). The analysis of risk factors for prediction of progression
during follow-up was performed by univariate and multivariate
analysis using a Cox proportional hazards regression model. The
multivariate model was constructed by ‘enter’ method, after includ-
ing all variables which had resulted significant at the univariate
analysis. A receiver operating characteristics (ROC) curve was con-
structed to determine the optimal cutoff value of size of the primary
lesion. ROC curve analyses were conducted for OS and PFS. P val-
ues were considered significant when <0.05. The statistical analysis
was performed using dedicated software (Medcalc 12.1, Belgium).

3. Results
3.1. Study Population

During the study period 153 patients with rectal neuroen-
docrine neoplasm were evaluated. Of them, 53 were excluded from
the present study as not meeting all inclusion criteria. Therefore,
100 patients were considered eligible for the study. As summarized
in Table 1, mean age was 55 years (+12,89) and 45% were male.
The primary tumour mean size was 16.2 mm (+18.48). Regard-
ing the TNM stage at presentation, 62, 5, 10 and 23 were stagel
to 4, respectively. Grade (G) was G1, G2 and G3 in 63, 15 and 22
patients, respectively. Overall, 17 (17%) tumours were poorly dif-
ferentiated, all of them being G3 cases. The primary treatment was
endoscopic snare resection in 62% of cases, endoscopic mucosal
resection or endoscopic submucosal dissection in 10%, surgery in
20% and medical treatment in 8%. Of the 8 patients being treated
solely by medical treatments, four of them had G3 tumour and were
treated with chemotherapy (etoposide +cisplatin); the remaining
4 patients with G2 tumours were treated with somatostatin ana-
logues and with peptide receptor radionuclide therapy (PRRT) in 1
case.

The mean size of the rectal lesion at diagnosis was 5.9 mm
(£3.60) in patients with stage 1, 25 mm (+23,86) in patients with
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Fig. 1. Distribution of size of the primary rectal tumour according with stage (panel A) and grading (panel B). Dots represent size of individual lesions, the error bar represents
mean =+ SD.
Table 1 77.8% and 41% respectively. The 5-year OS estimates for patients

Study population.

Patients’ and Tumour Features (n=100)

Male [ Female 4555

Age (mean; SD) 55(+12.89)
Stage

I 62 (62%)

il 5 (5%)

111 10 (10%)

v 23 (23%)
Primary tumour size in mm (mean; SD) 15.3(£13.48)
Grade

G1 63 (63%)
G2 15 (15%)
G3 22(22%)

Ki67% (mean; SD) 15.1 (£25.41)

Primary Treatment

Snare Polypectomy 62 (62%)
EMR | ESD 10 (10%)
Surgery 20 (20%)
Medical Treatment only 8 (8%)

Follow-up months (mean ; SD) 40.7 (+44.68)

stage 2,43.3 mm (425.58) in stage 3, and 26.8 mm (4-20.1) in stage
IV patients (see Fig. 1). There was a significant difference in terms
of size of the lesion between patients with stage 1 vs stage 2, 3 and
4 (p<0.0001 for all comparisons), while the mean size of patients
with stage2vs3(p=0.21)2vs4(p=0.85)and 3 vs 4 (P=0.06) were
not significantly different.

The mean size in patients with G1 tumours was 6.2 mm (+4.61)
being smaller than in patients with a G2 (21.1 mm; +12.30) and
G3 (37.1 mm; £20.09) tumours (p <0.0001 for both comparisons)
(Fig. 2). Also, G3 tumours were significantly larger compared with
G2 (p=0.029). There was a direct correlation between the TNM
stage (1 to 4) and the grade (G1 to G3) (r=0.77, 95% CI 0.68-0.84;
p<0.0001) and between the primary tumour size in mm and grade
(G1to G3)(r=0.63, 95% Cl 0.49-0.73; p<0.0001).

3.2. Follow-up and Outcomes

The mean follow-up was of 40.7 months. During the period of
observation 12 patients died: 10 were G3 and 2 were G2; 10 were
stage 4 and 2 were stage 3; their median primary tumour size at
diagnosis was 37.5 mm. During the same follow-up time, progres-
sion or recurrence of disease was recorded in 26 patients (26%). The
5-year overall survival estimate was 79.5% (see Fig. 3). The 5-year
OS estimates for patients in stage I, II, IIl and IV were 96%, 100%,

with G1, G2 and G3 tumours were 96%, 89% and 10% respectively.
As far as regards progression-free survival, the 5-year PFS estimate
was 65.2% (see Figure 4). The 5-year PFS estimates for patients in
stage I, II, Il and IV were 93%, 100%, 26.7% and 7.5% respectively.
The 5-year survival rates for patients with G1, G2 and G3 tumours
were 89.3%, 55.9% and 16.8% respectively.

As far as regards the 20 patients who were initially treated with
surgery, 11 had positive nodes (N1) and 9 negative nodes (NO) at
pathology examination. The mean disease-free survival (DFS) after
surgery of the 11 N1 patients was 36.4 months compared to 60.7
months for the 9 NO patients, with a significantly increased risk of
recurrence (HR 8.7; 95% CI 2.3-32.4).

The ROC curve for OS with an area under the curve (AUC) of
0.702 identified a primary size of >12 mm as the optimal cut off for
OS with a sensibility of 62.5 (95% CI 35.4-84.8), a specificity of 73.8%
(95% C163.1-82.8), a positive likelihood ratio of 2.11 and a negative
likelihood ratio of 0.46. The ROC curve for PFS, with an AUC of 0.794,
identified a primary size of >10 mm as the optimal cut off for PFS
with a sensibility of 77.7 (95% ClI 57.7-91.4), a specificity of 91.4
(95% C1 69.9-80.8), a positive likelihood ratio of 4.06 and a negative
likelihood ratio of 0.27.

Factors associated with a reduced OS at Cox-regression analy-
sis are shown in Table 2. At the multivariate analysis, independent
predictors of worse OS were Stage IV of disease (HR 8.16; 95% CI
2.11-31.50; p=0.002) and grade 3 lesion (ki67 >5%) (HR 15.57; 95%
CI 3.43-70.61; p=0.0004), but not a primary tumour size> 12 mm.
Similarly, independent predictors of worse PFS at the multivari-
ate analysis (Table 3) were stage IV (HR 14.26; 9% CI 4.07-49.88;
p<0.0001)and grade 3 (HR6.42; 95% C12.21-18.75; p=0.0007), but
not size and resection margins. In more detail, a positive resection
margin (R1) was found in 20 cases, in 15 of them after endoscopic
resection, with 6 of these 15 lesions being < 1 cm, and 14 of them
being removed with snare polypectomy or endoscopic mucosal
resection (EMR). We also separately analysed the Disease-free Sur-
vival (DFS) in 84 patients treated with surgery (20) or endoscopy
(64)with an intention of radicality. In a multivariate logistic regres-
sion analysis, G3 (HR 5.5; 95% CI 1.3-22.7) and stage 4 (HR 10.3;
95% Cl 2.6-40), but not R1 margins (HR 1.3; 95% CI 0.3-5.4) or
size>10mm (HR 1.3; 95% CI 0.3-5.5) were associated with the risk
of recurrence in these 84 patients.

4. Discussion

The present study was aimed at evaluating the prognostic role
of the ENETs staging and grading systems in predicting the clin-
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Fig. 3. Progression-free survival estimate according with primary rectal tumour stage (panel A) and grading (panel B).
Table 2
Cox-regression analysis of predictors of overall survival.
Univariate Multivariate
OR (95% CI) p value OR (95% CI) p value
Initial multivariate analysis model
Age (per increasing year) 1.01 (0.97-1.05) 0.52 - -
Male Gender 0.68 (0.25-1.88) 0.46 - -
Size >12 mm 2.85(1.03-7.85) 0.04 0.41 (0.12-1.31) 0.13
TNM Stage IV 16.10 (4.61-56.24) <0.0001 8.16 (2.11-31.50) 0.002
WHO G3 (Ki67>20%) 18.79 (5.35-63.97) <0.0001 15.57 (3.43-70.61) 0.0004
Ki67% (per increasing unit) 1.03 (1.02-1.05) <0.0001 - -
R1 resection 2.02 (0.70-5.84) 0.19 - -
Alternative multivariate analysis model with Ki67 as continuous variable
Size >12 mm 0.76 (0.26-2.20) 0.62
TNM Stage IV 8.46 (2.27-31.48) 0.0015
Ki67% (per increasing unit) 1.03(1.01-1.05) 0.0002

ical behavior of rectal NENs in terms both of progression-free
and overall survival. In this cohort of rectal NENs of all stages
enrolled in 3 tertiary Centers, factors associated both with overall
and progression-free survival were the presence of metastatic dis-
ease (stage IV) at diagnosis and the proliferative index as assessed
by ki67% either as continuous variable or at high cut-off classifying
the tumour as G3.

Rectal NENs are increasingly diagnosed, possibly due to
increased use of colonoscopy for screening purpose. Hence, most
studies on this tumour type are focused on small lesions treated
endoscopically. Indeed, size is often considered a reliable predictor
of tumour behavior. A recent evaluation of the SEER registry [14]

evaluated 788 patients with rectal NENs < 2 cm and concluded that
while tumours >1 c¢cm have a small but not negligible risk of nodal
metastasis, this risk is minimal in those <1 cm, thus suggesting that
size is the most important prognostic factor, while grading was not
evaluated. In our cohort, however, 26% of patients with stage IV
disease at diagnosis had a primary tumour < 10 mm (Fig. 1) and
tumour size was not associated with prognosis (Tables 2 and 3).
Similarly, 16% of G3 tumours had a primary tumour size <10 mm at
diagnosis. The differences between the present results and those of
previous studies might be due to the different included population.
Shen and colleagues reported the outcome of 192 patients with
colorectal NENs with findings suggesting that grading is more rel-
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Table 3

Cox-regression analysis of predictors of progression-free survival.
Univariate Multivariate

OR (95% CI) p value OR (95% CI) p value

Initial multivariate analysis model
Age (per increasing year) 1.00(0.98-1.03) 0.52 - -
Male Gender 0.99 (0.46-2.12) 0.99 - -
Size > 10 mm 5.96 (2.44-14.79) 0.0001 1.39(0.41-4.80) 0.59
TNM Stage IV 20.04 (7.80-51.47) <0.0003 14.26 (4.07-49.88) <0.0001
WHO G3 (ki67>5%) 9.8 (4.38-21.91) <0.0001 6.42 (2.21-18.75) 0.0007
Ki67 (per increasing unit) 1.03 (1.02-1.04) <0.0001 - -
R1 resection 4.27(1.80-10.12) 0.001 1.75(0.58-5.24) 0.31
Alternative multivariate analysis model with Ki67 as continuous variable
Size >10 mm 1.69 (0.51-5.56) 0.38
TNM Stage IV 15.94 (4.75-53.52) 0<0001
Ki67% (per increasing unit) 1.02 (1.01-1.04) 0.0004
R1 resection 2.25(0.76-6.65) 0.14

evant than staging in predicting the prognosis of such patients [9].
However, in that study patients with rectal and colonic primary
tumour were pooled together, while these two sites are known
to have a different clinical outcome, with colonic ones being far
more aggressive [15]. Furthermore, in their series only 3% of all
cases were diagnosed with Stage IV, which is the main reason
for the reported poor reliability of staging. Our cohort is more
homogeneously distributed across all disease stages, with about a
quarter of patients with stage IV, as the patients were diagnosed or
referred to tertiary Centers with specific expertise in NENs where
not only patients with incidental diagnosis of small lesions, but also
those with advanced disease could receive appropriate treatment.
In another recent study by Weinstock and colleagues [12] the rate
of patients with metastatic disease was 12%, and only 3% of cases
had a G3 disease, thus limiting the possibility to evaluate the role of
both staging and grading. Furthermore, information on the grade as
assessed by Ki67 was missing in some 40% of cases and no data on
recurrence-free survival were reported. To avoid that kind of bias,
we included in the present study only patients for whom complete
histologic information was obtained by pathologists with a specific
expertise in NENs, and information on follow-up according with
ENETs guidelines were available.

Another intriguing result of the present study regards the
absence of prognostic significance of positive margins (R1)
(Tables 2 and 3). Overall, a positive resection margin was found
in 20 cases, in 15 of them after endoscopic resection. Notably, in 6
of these 15 cases the rectal lesions were < 1cm, and in 14 of the
15 cases with R1 margins after endoscopic resection the polyp was
removed with snare polypectomy or endoscopic mucosal resection
(EMR), and only in 1 case by means of endoscopic submucosal dis-
section (ESD). These results are in line with previous reports on the
superiority of ESD in this setting [16]. The common use of snare
polypectomy in the present cohort is likely due to the relatively
long time-span of the enrolment period, as ESD was less widely
available in the first years of the study.

This study has some strengths, including the high number of
cases with complete information and distribution across all stages
and grades of disease and the record of recurrence or progression
and not of survival only. Progression-free survival is considered
an important surrogate marker of disease behaviour in the field of
NENs where disease-related death is a relatively uncommon event,
and it should be reported [ 17]. However, there are some limitations
that need to be underlined. First, due to the retrospective nature and
the relatively long time-span of enrolment, treatments, including
endoscopic resection techniques, were not homogeneous and it is
thus discussion on their effectiveness might be speculative. Also,
these results were obtained in tertiary Centres and might not be
generalizable in other settings.

In conclusion, the present results suggest that the specific stag-
ing and grading systems are able to predict PFS and OS in patients
with rectal NENs, while size alone, even when the best-cut off is
calculated, is a powerful prognostic tool, but should not be the only
factor taken into account to plan treatment and follow-up strategy,
as a quote of stage IV and G3 tumours present with small primary
lesions.

Further prospective studies should be aimed at evaluating the
real clinical significance of small rectal carcinoids that are inci-
dentally detected, stratifying them depending on their grade, as
it seems that even small lesions have potential to spread to distant
sites.
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