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Pancreatic ductal adenocarcinoma (PDA) is the fourth leading
cause of cancer-related death and has a poor prognosis with
a S-year survival rate of 9%. In 2019, 56,770 new PDAs and
45,750 deaths are projected to occur in the United States (1).
Because of the dismal prognosis, it is important to predict the
course of the disease precisely. The TINM staging system is
a widely used not only for predicting prognosis but also for
collecting and exchanging cancer information. The American
Joint Committee on Cancer (AJCC) Cancer Staging
Manual, 8th edition was introduced in October 2016 and
there were many changes in the staging of PDA compared
with the previous one. Of the several controversies related
with the previous edition, the most important one was the
reproducibility of the T-category. In the 7th edition, there
were discrepancies in opinion among pathologists about p173
(extension beyond the pancreas). Because the pancreas does
not have a capsule, it is difficult to determine if there is an
extra-pancreatic extension in the presence of inflammation
or desmoplasia. Therefore, in the revised staging system,
T-category was classified by size, regardless of the extra-
pancreatic invasion: pT'1, <2 cm in maximal diameter; pT2,
>2 cm but <4 cm; pT3, >4 cm; pT4, locally unresectable
due to involvement of major arteries (the celiac axis or the
superior mesenteric artery). Another controversy in the 7th
edition was that the N-category is simply divided into pNO
and pNI1. It has been suggested that the N-category should
be subdivided because the number of metastatic lymph nodes
(LNG) affects prognosis (2). Consequently, the previous node-
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positive pN1 category has been subdivided into pN1 (1-3
metastatic LNs) and pN2 (4 or more metastatic LNs) in the
revised edition and pN2 was defined as stage III regardless of
tumor size.

In order to determine whether the AJCC 8th edition
staging system predicts the prognosis appropriately, we
need to consider the following two questions: (I) Do new T-
and N-category adequately stratify the prognosis? (II) Do
the TNM stage and its substages show higher prognostic
accuracy than the previous edition?

The answer to the first question was reported in several
large-scale studies (2-5). Recently, a multi-institutional
study (3) and a large-scale study based on the Surveillance,
Epidemiology and End Results (SEER) database (4)
evaluated the AJCC 8th edition staging system for PDA.
Allen et al. showed that the revised staging system is
statistically valid in a study using prospective databases at
three large US centers (3). The shift to new T-category
based on size alone showed reproducible results among
pathologists in three institutions. Kamarajah ez a/. suggested
that the prognosis of patients with PDA could be divided
by the newly proposed N-category (4). Liu et al. also
reported that the newly proposed T- and N-category could
be used as a prognostic factor in a study of 18,450 patients
with PDA in the SEER database (5). In conclusion, the T-
and N-category of the AJCC 8th edition can adequately
distinguish the prognosis of patients with PDA.

Regarding the second question, several studies have
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Table 1 The definition of TNM category in American Joint Committee on Cancer (AJCC) 7th and 8th edition staging system and the modified

8th staging system

TNM category

Stage Modified stage (by Shi et al.)

AJCC 8th edition
T1, Maximum tumor diameter <2 cm
T2, Maximum tumor diameter >2 cm, but <4 cm

T3, Maximum tumor diameter >4 cm

T4, Tumor involves the CA or the SMA (unresectable primary tumor)

NO, No regional LN metastasis
N1, Metastasis in 1-3 regional LNs
N2, Metastasis in =4 regional LNs
MO, No distant metastasis
M1, Distant metastasis
AJCC 7th edition
T1, Tumor limited to the pancreas, <2 cm in maximal diameter

T2, Tumor limited to the pancreas, >2 cm in maximal diameter

T3, Tumor extends beyond the pancreas (without involvement of the

CA or the SMA)

T4, Tumor involves the CA or the SMA (unresectable primary tumor)

NO, No regional LN metastasis
N1, Regional LN metastasis
MO, No distant metastasis

M1, Distant metastasis

Stage IA, T1 NO MO
Stage 1B, T2 NO MO

Stage IA, T1 NO MO
Stage 1B, T2 NO MO, T1 N1 MO

Stage IIA, T3 NO MO, T2 N1 MO, T1
N2 MO

Stage IIB, T1-3 N1 MO Stage IIB, T3 N1 MO, T2 N2 MO
Stage Ill, T,,, N2 MO, T4 N,,, MO Stage IlIA, T3 N2 MO

Stage IIA, T3 NO MO

- Stage IlIB, T4 N,,, MO
Stage IV, T,,, Napy M1 Stage IV, T,,, Ny M1

Stage IA, T1 NO MO
Stage IB, T2 NO MO
Stage IIA, T3 NO MO

Stage 1B, T1-3 N1 MO
Stage Ill, T4 N,,, MO
Stage IV, T,,, Ny M1

AJCC, American Joint Committee on Cancer; CA, celiac axis; SMA, superior mesenteric artery; LN, lymph node.

suggested that the new TNM stage can adequately classify
the prognosis (3,4,6). In a multi-institutional study of
2,318 patients with PDA who underwent RO resection, Allen
et al. showed that a new staging system evenly stratified the
stages without loss of prognostic accuracy (3). In a study of
8,960 patients who underwent surgical resection for a non-
metastatic PDA using the SEER database, the concordance
index, which represents discriminatory power, is higher
in the revised staging system than in previous one (4). In
another study of 701 resected PDAs from South Korea, it
was also found that the AJCC 8th edition staging system
appropriately stratified the prognosis (6). However, Shi ez al.
suggested the modified staging system according to the
survival of patients with each substages. They analyzed data
of 45,856 patients with PDA in the SEER database (2004—
2014) and 3,166 patients with PDA in the Fudan University
Shanghai Cancer Center (FUSCC) database (2005-
2015) (7). They calculated the median overall survival (OS)
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according to the substages to assess the accuracy and
appropriateness of the AJCC 8th edition staging system and
found that there was a significant difference in median OS
according to the substages. The median OS of the three
substages belonging to stage IIB was different according
to T stages (TIN1MO 23.0, T2N1IMO 19.0, and T3N1MO
16.0 months; P<0.001). Furthermore, stage IIB had
significantly longer median OS than stage IIA (TIN1MO,
23.0 months and T3NOMO, 20.0 months; P<0.001). Also,
stage III had significantly longer survival than stage 1IB
(TIN2MO, 20.0 months vs. T3N1MO, 16.0 months;
P<0.001). Because the prognosis of the two subgroups
of stage III was different, they suggested separation of
stage III into IITA and IIIB (T3N2MO, 13.0 months and
T4N,,,MO0, 10.0 months, respectively). Consequently, they
proposed a modified staging system regrouping substages,
while maintaining T- and N-categories (Table 1). The

staging system newly proposed by them showed a superior
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concordance index over the existing AJCC 8th edition
staging system (0.637 vs. 0.620). Although this study is
retrospective design, it is necessary to validate this result
in future studies, because the data used in this study were
extracted from a large number of patients based on two
different databases.

In summary, the AJCC 8th edition staging system was
more reproducible and enabled finer stratification of the
prognosis than the previous edition. A new definition of
subdivision of T- and N-category has made the staging
system of PDA more accurate. However, there is still a
room for improvement. The modified staging system
proposed in this validation study could be considered for
adoption in the next edition of the AJCC staging system.
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