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Abstract
Background:

There is no widely-accepted staging system for pancreatic neuroendocrine tumors (pNETs). The aim of this study was to validate the
American Joint Committee on Cancer (AJCC) 8th edition staging system for well-differentiated (G1/G2) pNETs.

Methods:

A multicenter dataset (n=1086) was used to evaluate the application of the AJCC 7th and 8th, the European Neuroendocrine Tumor
Society (ENETS), and the modi�ed ENETS (mENETS) staging systems for well-differentiated pNETs.

Results:

The proportion of patients with stage III tumors was extremely low (1.1%) according to the AJCC 7th staging system. For the ENETS
staging system, patients with stage IIIA disease had worse estimated mean survival than patients with stage IIIB disease (78.9 vs.
107.3 months). When comparing with patients in stage I, the AJCC 7th, ENETS, and mENETS staging systems showed good
performance in discriminating between stages; however, there was no signi�cant difference in some stages when the reference was
de�ned as the earlier stage. When the reference was de�ned as stage I or the earlier stage, there was a signi�cant inter-stage
difference in the AJCC 8th staging system.

Conclusions:

The AJCC 8th staging system is more suitable for pNETs than other TNM staging systems and may be adopted in clinical practice.

Introduction
Pancreatic neuroendocrine tumors (pNETs), which account for less than 2% of all pancreatic tumors, are a group of heterogeneous
neoplasms with varying pathologic, functional, and clinical features[1, 2]. With an estimated annual worldwide incidence of 2.5 to 5
per 1,000,000 individuals, pNETs have been increasingly diagnosed over the past several decades, likely due to more accurate
classi�cation and improvements in diagnostic tools[3, 4]. Because of their rarity and heterogeneous behavior, it is di�cult to stratify
pNETs patients into prognostic groups using commonly accepted staging systems[5]. Thus, a robust and accurate staging system for
risk strati�cation and survival prediction is urgently required.

In 2006, the European Neuroendocrine Tumor Society (ENETS) was the �rst to publish a consensus statement on the TNM staging
classi�cation of pNETs, as applied in other solid tumors[6]. Subsequently, the American Joint Committee on Cancer (AJCC) also
introduced a TNM staging system for pNETs in 2010 (the AJCC 7th edition), which initially was applied to exocrine pancreatic
adenocarcinoma based on studies by Bilimoria et al[5, 7]. Considering the drawbacks of these systems, Luo et al. developed a
modi�ed ENETS (mENETS) staging system, which maintained the ENETS T, N, and M de�nitions and adopted the AJCC system
staging de�nitions[8]. Although several classi�cation schemes have been proposed, there is no commonly accepted staging system
(Table 1).

The ENETS staging system pointed out that patients with stage I disease had a similar prognosis to those with stage II disease[9], and
the hazard ratio (HR) of death for patients with stage IIIB disease was even lower than that for patients with stage IIIA disease[10].
According to the AJCC 7th staging system, few patients would have stage III disease because pNETs seldom invade the celiac axis or
the superior mesenteric artery (unresectable tumor) without distant metastasis, and patients with stage II or III disease were
prognostically indistinguishable[11].

In 2017, the AJCC formally introduced a newly revised 8th staging system especially for pNETs, which was somewhat similar to the
ENETS criteria, that included several signi�cant changes[12]. First, the AJCC 8th staging system was only applied to well-
differentiated pNETs, whereas poorly differentiated neuroendocrine carcinoma G3 (NEC G3) were excluded and considered according
to the staging criteria for pancreatic exocrine adenocarcinoma. Second, it rede�ned the T, N, M, and staging system; for example, stage
II and stage III was de�ned by combining the 2 previous subgroups of the ENETS system (stage IIA and stage IIB, and stage IIIA and
stage IIIB, respectively) (Table 1).
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While the new AJCC 8th staging system for well-differentiated pNETs has been validated by some studies[13, 14], validation using a
large multi-center cohort has not been performed. Therefore, we utilized a multi-center database to validate the AJCC 8th staging
system in the present study. To accomplish this, survival curves were compared according to the AJCC 7th and 8th, the ENETS, and
the mENETS staging systems.

Materials And Methods

Patients and Data Collection
The study involved a cohort that included 1086 patients from a multi-center database comprising �ve Chinese centers and one
American center [Wuhan Tongji hospital (n = 153), Shanghai Chang Hai hospital (n = 294), The First Hospital of Jilin University (n = 
92), The Second Hospital of Hebei Medical University (n = 32), Shandong Provincial Hospital A�liated to Shandong University (n = 32)
and Johns Hopkins Hospital (n = 482)].

The main patient variables, including sex, age, tumor location, functional status, operation, type of operation, grade, T category, N
category, M category, and overall survival, were all systematically collected and retrieved. We only included patients who had a
pathologically con�rmed diagnosis of pNET and had complete data to allow restaging per the AJCC and ENETS classi�cations,
including T stage, nodal status, distant metastases, and follow-up data. Patients with NEC G3 tumors were excluded. Electronic
datasheets were provided to all participating centers and all de-identi�ed data were reviewed and cross-checked for inconsistencies.
The study was approved by the Institutional Review Board of all participating centers.

Statistical analysis
Survival time was calculated as the number of months from the date of initial diagnosis until the date of last contact or death. Overall
survival was evaluated using Kaplan-Meier curves, and log-rank tests were used to assess staging classi�cation. Cox proportional
hazards regression was performed for univariate analysis, and the HR and 95% con�dence intervals (95% CI) were calculated.
Multivariate analysis of each staging classi�cation, controlling for sex, age, tumor location, functional status, type of operation, and
grade, was performed using Cox proportional hazards regression. Values are expressed as number and percentage. All tests were 2-
sided and statistical signi�cance was de�ned as p < 0.05. Statistical analyses were performed using SPSS v22.0 (IBM, Armonk, NY).

Results
Patient characteristics

In total, the study included 1086 patients from the multicenter database. Table 2 show their baseline characteristics. The median age
was 54 years (mean, 53.27 years) and the proportions of male patients was 50.4%. Most patients had nonfunctioning pNETs (90.1%)
and more than half (56.3%) had tumors located at the body and/or tail of the pancreas. Distal pancreatectomy and
pancreaticoduodenectomy were performed in 531 (48.9%) and 398 (36.6%) patients, respectively, and laparoscopic surgery was
conducted in 214 (19.7%). The median survival was 136.8 months (3-year survival rate, 90.6%; 5-year survival rate, 83.9%; 10-year
survival rate, 57.6%).

TNM staging classi�cation and survival

As shown in Fig. 1 (A and B) and Table 2, there was no signi�cant difference in overall survival between T3 and T4 in the AJCC 7th T
category and the ENETS & AJCC 8th T category (P =0.321 and p=0.645, respectively). According to the AJCC 7th T category, only 13
patients (1.2%) had T4 disease, and they exhibited abnormal survival rates (with T1 as the reference, HR = 2.772, 95% CI = 0.325 to
12.297, P =0.180). By contrast, there were signi�cant differences in the N and M categories (HR =2.418, 95% CI = 1.809 to 3.231, P
<0.001; HR =2.621, 95% CI = 1.880 to 3.654, P <0.001, respectively).

AJCC 7th stage group and survival

According to the AJCC 7th staging classi�cation, only 12 (1.1%) of patients had stage III tumors. Compared to patients with stage IA
disease, stage III patients showed no signi�cant difference in survival (HR = 2.076, 95% CI = 0.265 to 16.232, P =0.486). In addition,
there was no signi�cant differences between stages IIA, IIB, III, and IV when the reference was de�ned as the earlier stage (P =0.052, P
=0.128, P =0.249, and P =0.138, respectively) (Fig. 1E and Table 2).
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ENETS stage group and survival

In comparison with patients with stage I disease, a signi�cant difference was observed across all stage groups. However, patients with
stage IIIA disease had worse estimated mean survival than patients with IIIB (78.9 vs. 107.3 months). Furthermore, there were also no
signi�cant differences across stages IIIA, IIIB, and IV when the reference was de�ned as the earlier stage (P =0.978, P =0.411, and P
=0.077, respectively) (Fig. 1F and Table 2).

mENETS stage group and survival

The mENETS staging classi�cation showed better distinction between different stages than the AJCC 7th and ENETS systems. There
was a signi�cant difference in survival between all stage groups compared to patients with stage I disease, and the relative risk for
death was correlated with advanced stage disease. Nevertheless, there were also no signi�cant differences in stages IIB, III, and IV
when the reference was de�ned as the earlier stage (P =0.158, P =0.691, and P =0.139, respectively) (Fig. 1G and Table 2.)

AJCC 8th stage group and survival

Because stages II and III were both previously divided into 2 previous subgroups in the ENETS system (stage IIA and stage IIB, stage
IIIA and stage IIIB, respectively), the AJCC 8th staging system divided all patients into four stages. Compared with stage I disease,
there was a signi�cant difference between all stages, which was also observed when the reference was de�ned as the earlier stage
(Fig. 1H and Table 2).

Univariate and multivariate analysis of factors associated with survival

In the univariate analysis, age ≥60 years (HR = 1.554, 95% CI = 1.156 to 2.088, P =0.003), functional status (function) (HR =0.272,
95% CI = 0.128 to 0.580, P =0.001), and grade (G2) disease (HR = 1.534, 95% CI = 1.126 to 2.091, P =0.007) were found to be
signi�cantly associated with survival (Table 2). In the multivariate analysis, different TNM staging classi�cation (AJCC 7th system,
ENETS system, mENETS system and AJCC 8th system, respectively), and age ≥60 years were identi�ed as independent prognostic
factors for overall survival (Table 3).

Discussion
Although the ENETS system is widely used in Europe, and the AJCC system in the United States[15], there is still no widely accepted
staging system for pNETs as they are heterogeneous neoplasms with different clinical features, biological behaviors, and
prognoses[5]. The current study used a large, multicenter database to validate the newly developed AJCC 8th staging system for well-
differentiated pNETs.

The TNM staging system is widely used for solid tumor staging guidelines, including pNETs[16], with the main guidelines currently
available being the AJCC 7th and 8th systems, the ENETS system, and the mENETS system. Each of these exhibits both similarities
and differences.

Both the AJCC 7th and ENETS systems have been widely used in clinical practice for a long time. The AJCC 7th staging system
adopted the staging system of exocrine pancreatic carcinomas for pNETs, T4 was de�ned as patients with involvement of the celiac
axis or superior mesenteric artery (unresectable tumor), which meant that a very low proportion of patients were considered stage III
(T4, any N, M0)[17]. Consistent with the literature, our multicenter cohort had a low proportion of stage III disease (1.1%). In addition,
the presence of extra-pancreatic spread was di�cult to assess pathologically due to the expansive growth pattern common to
pNETs[13]. Furthermore, some studies found that the AJCC 7th staging system has a poor ability to differentiate between the
prognoses of some subgroups. Rindi et al[18] identi�ed 1072 pNETs patients from eight European cancer centers (1990–2007) and
found no signi�cant difference in mortality between stages IIA and IIB (death rate per 100 persons per year = 3.4 vs 3.7, respectively;
HR of death = 25.2, 95% CI = 5.9 to 106.9, P = 0.84), and stages IIB and III (death rate per 100 persons per year = 3.4 and 3.4,
respectively; HR of death = 25.1, 95% CI = 5.4 to 116.5, P = 1.0). Our study also exhibited similar results, where there was no signi�cant
difference across stages IIA, IIB, III, and IV when the reference was de�ned as the earlier stage (P = 0.052, p = 0.128, P = 0.249, and P = 
0.138, respectively).
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The ENETS system’s ability to predict the prognosis of speci�c groups of patients was considered to be possibly superior to the AJCC
7th system. However, some studies have suggested that ENETS system cannot appropriately discriminate the prognoses of stage I
and stage II patients[9], and predicted some abnormal survival outcomes between stages IIIA and IIIB[10]. Luo et al.[8] investigated the
SEER database (N = 2529 patients) and a multicenter database (N = 1143 patients) and con�rmed that patients with stage I disease
had a similar prognosis to those with stage IIA disease (with stage I as the reference: SEER series, HR = 0.99, P = 0 .955; multicenter
series, HR = 1.41, P = 0.337) using the ENETS staging system. In addition, the HR of death for patients with stage IIIA disease was even
higher than that for patients with stage IIIB disease (with stage I as the reference: SEER series, HR of death = 2.87 vs. 2.77,
respectively; multicentric series, HR of death = 4.56 vs. 4.25, respectively). In our study, there were no signi�cant differences in stages
IIIA, IIIB, and IV when the reference was de�ned as the previous stage (P = 0.978, P = 0.411, and P = 0.077, respectively).

Maintaining the ENETS’s T, N, and M de�nitions and adopting the AJCC system’s staging de�nitions, Luo et al.[4] developed the
mENETS, which solved the problem of the low proportion of patients of stage III in the AJCC 7th staging system and the poor
differentiation between stages I stage II in the ENETS staging system. However, it became clear that the system showed poor ability to
distinguish between the prognoses of stages IA and IB. Meanwhile, the prognostic difference between IIB stage III stage was slightly
worse than other subgroups. In the present study, there was also no signi�cant difference across stages IIB, III, and IV when the
reference was de�ned as the previous stage (P = 0.158, P = 0.691 and P = 0.139, respectively). Thus, the use of complex staging
methods may not have much added value when considering diagnoses in the clinical setting.

In 2017, the AJCC 8th staging system, which followed the ENETS’s de�nition of T and simpli�ed the original staging criteria, was
introduced by the AJCC speci�cally for well-differentiated pNETs. The AJCC 8th staging system was no longer suitable for poorly
differentiated neuroendocrine carcinoma (G3), which have a signi�cantly worse prognosis, and divided all patients into four stages. In
fact, some studies have con�rmed that there was no signi�cant difference in survival between patients with stage IIIA or IIIB disease
according to the ENETS system[13]. Thus, simplifying and merging some subgroups may be acceptable and may be more practical
for determining the clinical prognosis of patients with pNETs. In this study, we con�rmed that the AJCC 8th staging system succeeded
in classifying patients into 4 signi�cantly different staging groups using our multicenter database, and the relative risk for death was
closely correlated with advanced stage disease.

Eschewing the TNM staging system, the World Health Organization published their histologic grade (G) classi�cation based on Ki-67
expression and mitotic counts. The classi�cation was principally to be used for prognostic strati�cation and determining the adjuvant
chemotherapy strategy according to the accurate measurement of proliferation[14]. In the present study, patients with G1 disease
exhibited a better estimated 5-year survival rate than patients with G2 (87.1% vs. 81.6%), and histologic grade was found to be
associated with overall survival in the univariate analysis (G2: HR = 1.534, 95% CI = 1.126 to 2.091, P = 0.007). The functional status of
pNETs also has a signi�cant effect on the prognosis. Studies have con�rmed that functional pNETs have better prognoses than non-
functional pNETs[19]. Consistent with the literature, the estimated 5-year survival rate of patients with functional and non-functional
pNETs in our study were 95.0% and 82.5%, respectively. Functional status was also identi�ed as signi�cant positive prognostic factor
in the univariate analysis (HR = 0.272, 95% CI = 0.128 to 0.580, P = 0.001).

Although the AJCC 8th staging system is superior to other TNM staging systems and may bring a uni�ed consensus on TNM staging,
it failed to include the histologic grade and functional status, which ultimately lead to its limitations in prognosis prediction. Therefore,
a new stage classi�cation combining the TNM staging system and G grade is needed to help guide therapeutic decisions.
Furthermore, novel surveillance guidelines need to be developed and trialed.

The major limitation of this study was the retrospective nature of the data analysis. Furthermore, the lack of postoperative course data
and postoperative chemotherapy information, among other variables, meant that their signi�cance could not be assessed out.
Furthermore, since some patients underwent enucleation, the postoperative lymph node assessment may not be accurate.

Conclusions
The AJCC 8th staging system is more suitable for pNETs compared to the AJCC 7th, the ENETS, and the mENETS staging systems,
and may be adopted in clinical practice. Using this novel system, a consensus on the TNM staging classi�cation of pNETs may soon
be reached.

Abbreviations
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pNETs
pancreatic neuroendocrine tumors
AJCC
American Joint Committee on Cancer
ENETS
European Neuroendocrine Tumor Society
mENETS
modi�ed European Neuroendocrine Tumor Society
HR
hazard ratio
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  AJCC 7th stage system ENETS, mENETS and AJCC 8th stage system

T1 Limited to the pancreas, Ζ ≤ 2 cm in greatest dimension Tumor limited to the pancreas, < 2 cm

T2 Limited to the pancreas, > 2 cm in greatest dimension Tumor limited to the pancreas, 2–4 cm

T3 Beyond the pancreas but without involvement of the superior
mesenteric artery

Tumor limited to the pancreas, > 4 cm, or invading the
duodenum or common bile duct

T4 Involvement of the celiac axis or superior mesenteric artery
(unresectable tumor)

Tumor invades adjacent organs (stomach, spleen. colon,
adrenal gland) or the wall of large vessels (celiac axis or
the superior mesenteric artery)

N0 No regional lymph node metastasis  

N1 Regional lymph node metastasis  

M0 No distant metastasis  

M1 Distant metastasis (M1a§: metastasis con�ned to liver;
M1b§: metastasis in at least one extrahepatic site; M1c§:
both hepatic and extrahepatic metastases)

 

AJCC 7th and mENETS stages ENETS and AJCC 8th stages

Stage T N M Stage T N M

IA T1 N0 M0 I T1 N0 M0

IB T2 N0 M0 II(A) ¶ T2 N0 M0

IIA T3 N0 M0 II(B) ¶ T3 N0 M0

IIB T1-3 N1 M0 III(A) ¶ T4 N0 M0

III T4 Any N M0 III(B) ¶ Any T N1 M0

IV Any T Any N M1 IV Any T Any N M1

AJCC, American Joint Committee on Cancer; ENETS, European Neuroendocrine Tumors Society; mENETS, modi�ed ENETS; T,
primary tumor; N, lymph nodes; M, distant metastasis. § M1a, M1b and M1c are only used in the AJCC 8th stage system. ¶ Stage II
(A/B) and III (A/B) are only used in the ENETS system.

Table 2. Baseline clinicopathologic characteristics and univariate analysis of prognostic factors for overall survival.
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  Multicenter database
(n = 1086)

Univariate analysis  

  No. % HR 95% CI P value

Sex            

Male 547 50.4 1      

Female 539 49.6 0.802 0.600-1.072 0.136  

Age, years            

< 60 726 66.9 1      

≥ 60 360 33.1 1.554 1.156–2.088 0.003  

Tumor location         0.079  

Head/uncinate 450 41.4 1      

Body/tail 611 56.3 0.732 0.547–0.979 0.035  

Other 25 2.3 0.539 0.170–1.713 0.295  

Functional status            

Nonfunctional 978 90.1 1      

functional 108 9.9 0.272 0.128–0.580 0.001  

Operation         0.054  

Pancreaticoduodenectomy 398 36.6 1      

Distal pancreatectomy 531 48.9 0.710 0.523–0.965 0.029  

Enucleation 153 14.1 0.574 0.354–0.932 0.025  

Others 4 0.4 0 0 0.944  

Type of operation            

Open 872 80.3 1      

Laparoscopic 214 19.7 1.121 0.772–1.629 0.548  

Grade            

G1 483 44.5 1      

G2 603 55.5 1.534 1.126–2.091 0.007  

AJCC 7th T category         < 0.001  

T1 335 30.8 1      

T2 433 39.9 3.524 1.956–6.347 < 0.001  

T3 305 28.1 5.634 3.147–10.086 < 0.001 0.002§

T4 13 1.2 2.772 0.325–12.297 0.180 0.321§

ENETS& AJCC 8th T category         < 0.001  

T1 315 29.0 1      

T2 410 37.8 3.261 1.764–6.029 < 0.001  

T3 256 23.6 5.618 3.066–10.296 < 0.001 0.001§

T4 105 9.7 6.365 3.030-13.371 < 0.001 0.645§
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  Multicenter database
(n = 1086)

Univariate analysis  

N category            

N0 838 77.2 1      

N1 248 22.8 2.418 1.809–3.231 < 0.001  

M category            

M0 973 89.6 1      

M1 113 10.4 2.621 1.880–3.654 < 0.001  

AJCC 7th stage group         < 0.001  

IA 294 27.1 1      

IB 306 28.2 2.984 1.493–5.964 0.002  

IIA 180 16.6 4.729 2.323–9.625 < 0.001 0.052§

IIB 181 16.7 6.644 3.379–13.063 < 0.001 0.128§

III 12 1.1 2.076 0.265–16.232 0.486 0.249§

IV 113 10.4 9.315 4.697–17.471 < 0.001 0.138§

ENETS stage group         < 0.001  

I 279 25.7 1      

IIA 310 28.5 2.597 1.293–5.219 0.007  

IIB 128 11.8 4.376 2.130–8.990 < 0.001 0.035§

IIIA 69 6.4 4.322 1.563–11.948 0.005 0.978§

IIIB 187 17.2 6.178 3.145–12.136 < 0.001 0.411§

IV 113 10.4 8.778 4.426–17.410 < 0.001 0.077§

mENETS stage group         < 0.001  

IA 279 25.7 1      

IB 310 28.5 2.594 1.291–5.213 0.007  

IIA 128 11.8 4.371 2.127–8.979 < 0.001 0.035§

IIB 162 14.9 6.078 3.077–12.044 < 0.001 0.158§

III 94 8.7 5.314 2.248–12.563 < 0.001 0.691§

IV 113 10.4 8.771 4.422–17.396 < 0.001 0.139§

AJCC 8th stage group         < 0.001  

I 279 25.7 1      

II 438 40.3 3.145 1.617–6.119 < 0.001  

III 256 23.6 5.925 3.033–11.573 < 0.001 < 0.001§

IV 113 10.4 8.762 4.417–17.379 < 0.001 0.044§

AJCC, American Joint Committee on Cancer; ENETS, European Neuroendocrine Tumors Society; mENETS, modi�ed ENETS; T,
primary tumor; N, lymph nodes; M, distant metastasis; CI, con�dence interval; HR, hazard ratio. § p-values with the earlier stage as
the reference.

Table 3. Multivariate analysis of prognostic factors for overall survival.
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  AJCC 7th system
multivariable analysis

ENETS system
multivariable analysis

mENETS system
multivariable analysis

AJCC 8th system
multivariable analysis

  HR 95% CI P
value

HR 95% CI P
value

HR 95% CI P
value

HR 95% CI P
value

Sex                        

Male 1     1     1     1    

Female 0.836 0.321–
1.125

0.237 0.839 0.326–
1.129

0.246 0.833 0.619–
1.122

0.229 0.808 0.602–
1.084

0.154

Age, years                        

< 60 1     1     1     1    

≥ 60 1.493 1.107–
2.014

0.009 1.500 1.112–
2.024

0.008 1.498 1.111–
2.022

0.008 1.506 1.117–
2.032

0.007

Tumor
location

                       

Head/uncinate 1     1     1     1    

Body/tail 0.841 0.625–
1.132

0.254 0.830 0.616–
1.118

0.220 0.818 0.606–
1.103

0.187 0.811 0.604–
1.090

0.165

Other 0.558 0.169–
1.844

0.338 0.565 0.171–
1.868

0.349 0.560 0.169–
1.855

0.343 0.645 0.199–
2.093

0.465

Functional
status

                       

Nonfunctional 1     1     1     1    

Functional 0.510 0.235–
1.106

0.088 0.504 0.233–
1.092

0.082 0.498 0.230–
1.079

0.077 0.494 0.228–
1.070

0.074

Type of
operation

                       

Open 1     1     1     1    

Laparoscopic 0.957 0.655–
1.399

0.820 0.955 0.654–
1.395

0.813 0.953 0.653–
1.393

0.805 0.969 0.663–
1.414

0.869

Grade                        

G1 1     1     1     1    

G2 1.283 0.934–
1.761

0.124 1.288 0.937–
1.770

0.119 1.281 0.932–
1.761

0.127 1.322 0.965–
1.812

0.083

AJCC 7th
stage group

                       

IA 1                      

IB 2.744 1.367–
5.511

0.005                  

IIA 4.060 1.975–
8.346

< 
0.001

                 

IIB 5.248 2.639–
10.434

< 
0.001

                 

III 2.051 0.261–
16.097

0.495                  

IV 7.675 3.820-
15.417

< 
0.001
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  AJCC 7th system
multivariable analysis

ENETS system
multivariable analysis

mENETS system
multivariable analysis

AJCC 8th system
multivariable analysis

ENETS stage
group

                       

I       1                

IIA       2.412 1.196–
4.866

0.014            

IIB       3.696 1.777–
7.685

< 
0.001

           

IIIA       3.906 1.401–
10.892

0.009            

IIIB       4.912 2.475–
9.750

< 
0.001

           

IV       7.223 3.595–
14.512

< 
0.001

           

mENETS
stage group

                       

IA             1          

IB             2.408 1.193–
4.858

0.014      

IIA             3.685 1.772–
7.662

< 
0.001

     

IIB             4.749 2.378–
9.482

< 
0.001

     

III             4.885 2.049–
11.649

< 
0.001

     

IV             7.208 3.588–
14.482

< 
0.001

     

AJCC 8th
stage group

                       

I                   1    

II                   2.817 1.441–
5.507

0.002

III                   4.757 2.415–
9.369

< 
0.001

IV                   7.135 3.553–
14.328

< 
0.001

AJCC, American Joint Committee on Cancer; ENETS, European Neuroendocrine Tumors Society; mENETS, modi�ed ENETS; T,
primary tumor; N, lymph nodes; M, distant metastasis.
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Figure 1

Kaplan-Meier analysis of overall survival. (A) T category of the American Joint Committee on Cancer (AJCC) 7th edition, (B) T
category of the European Neuroendocrine Tumor Society (ENETS) and AJCC 8th edition, (C) N category, (D) M category, (E) 7th AJCC
stage group, (F) ENETS stage group, (G) modi�ed ENETS (mENETS) stage group, (H) 8th AJCC stage group.


