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Abstract

Aim: The prognostic value of the stage Ill subclassification system based on the
Japanese Classification of Colorectal, Appendiceal, and Anal Carcinoma has not yet
been clarified. This study aimed to develop a modified system with optimal risk strati-
fication and compare its performance with the current staging systems.

Methods: Clinicopathological data from 6855 patients with stage Il colorectal can-
cers who underwent D3 dissection were collected from a nationwide multicenter
database. After determining patient survival rates across 13 divisions based on path-
ological N stage (N1, N2a, and N2b/N3) and tumor depth (T1, T2, T3, T4a, and T4b),
except for TAN2a and T1IN2b/N3 due to the small number, we categorized patients
into three groups and developed a trisection staging system according to the Akaike
information criterion. We then compared the Akaike information criterion of the de-
veloped system with those of the current staging systems.

Results: The T1N1[rank‘ 1 division (98.5%) had the most favorable prognosis in terms of
5-year cancer-specific survival, followed by T2N1[2] (93.9%), T2N2a[3] (92.0%), T3N1[4]
(87.0%), T3N2a5, (78.8%), T4aN1, (78.7%), T2N2b/N3,,, (77.8%), T4aN2ayg (75.2%),
T4bN1y, (73.5%), TIN2b/N3; y (64.7%), T4aN2b/N3(,;; (61.5%), TAbN2b/N3,,,
(43.0%), and T4bN2a[l3] (42.5%). Compared to the categorizations of the Japanese
and tumor-node-metastasis systems (Akaike information criterion, 22 684.6 and
22 7271, respectively), the following stage categorizations were proven to be the
most clinically efficacious: TIN1,-T3N1,,, T3N2a;-T4bN1,, and T3N2b/N3,y-
T4bN2a[13] (Akaike information criterion, 22 649.2).

Conclusion: The proposed modified system may be useful in the risk stratification of

patients with stage Ill colorectal cancer who had undergone D3 dissection.
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1 | INTRODUCTION

D3 dissection, which includes complete dissection of regional lymph
nodes comprising the main lymph nodes (i.e. around the root of the
feeding artery) in all cases and the lateral pelvic lymph nodes in lower
rectal cancer, has been the standard practice for stage I1/lll colorectal
cancer (CRC) in Japan.l’2 In a retrospective analysis using a multi-in-
stitutional database, we had previously reported the outstanding
value of the presence of metastatic disease in the main or lateral
lymph nodes,® which is denoted as N3 in the Japanese Classification
of Colorectal, Appendiceal, and Anal Carcinoma verified by the
Japanese Society for Cancer of the Colon and Rectum (JSCCR).*®
Subsequently, we structured a modified lymph node metastasis (N)
staging system where N3-positive cancers were merged with those
in the N2b category (seven or more metastatic lymph nodes) and
showed that the modified N staging performed better than both of
the tumor-node-metastasis (TNM) and JSCCR (8th) N staging sys-
tems.>® Accordingly, the modified N classification has been formally
adopted by the JSCCR (9th) N classification.*

Currently, studies have repeatedly shown that the TNM clas-
sification (7th or 8th), whose stage Ill subclassification is minutely
determined by tumor depth (T) and N status, shows considerably
better prognostic value compared to other systems.”! On the other
hand, the JSCCR (8th) stage Ill subclassification system, which is
solely based on N category, has been replaced by the new stage I
classification (9th) based on the combination of the JSCCR (9th) N
and T status.* The trisection subclassification of the JSCCR (9th)
(stage llla, b, and c) had been set to be similar to the TNM subclassifi-
cation (stage llIA, B, and C) considering interchangeability, except for
N3-positive cancers (Figure 1A,B). However, the prognostic value of
this system and adequacy of adopting the TNM staging system have
not been clearly examined through a large cohort study. Accordingly,
a superior stage lll subclassification could possibly be derived from a
different staging scheme.

The present study aimed to develop a modified stage Ill sub-stag-
ing system using the JSCCR (9th) N classification and compare its per-
formance with the current staging systems. We initially determined
the presence of prognostic heterogeneity in each subclassification
category (i.e. stage llla, b, and c). Subsequently, we attempted to cre-
ate the best system for trisection classification primarily considering
prognostic stratification power based on the Akaike information crite-
rion (AIC), which has been used to generally assess prognostic scoring
systems.lz'13 Finally, the qualities of the new classification system were
compared to those of the TNM and JSCCR (9th) systems.

2 | METHODS
2.1 | Patients

Clinical and pathological data from 6866 patients with histologically

confirmed lymph node metastasis who underwent curative surgery

(RO) with D3 dissection for primary CRC at 127 institutions between
1995 and 2006 were obtained from the multi-institutional database
of the JSCCR. The subjects were the same as those included in a pre-
ceding study, the characteristics of whom have been listed herein.®
Patients with distant metastases or multiple primary cancers, those
who received preoperative adjuvant therapy, and those with appen-
diceal or anal canal cancer were excluded. Additionally, cases with un-
known or missing data on tumor depth, location and extent of lymph
node dissection, number of metastatic lymph nodes, N3 status, and/or
survival were excluded.

Information on adjuvant chemotherapy was obtained from
data collected between 2002 and 2006 given that no such data
had been recorded in the registry before 2001. Accordingly, 60.6%
(1402/2312) of the patients received postoperative adjuvant che-
motherapy. 5-Fluorouracil (5-FU)-based adjuvant chemotherapy
was administered to patients considering that oxaliplatin had not
yet been approved for use in Japan as adjuvant chemotherapy until
2008.

Written informed consent was obtained from all patients in ac-
cordance with the respective institutional regulations. The study
protocol was approved by the ethics committee of the National

Defense Medical College Hospital.

2.2 | New substage arrangement

Patients with stage Ill disease were divided into 15 divisions ac-
cording to the JSCCR (9th) N and T status (Figure 1C). At minimum,
a division required 10 patients to generate a proper survival curve;
hence, divisions with fewer patients were excluded from analyses.
Survival curves for each division in each of the three subclassifica-
tion categories (i.e. llla, b, and c) were composed and compared to
determine intra-subcategorical heterogeneity. Thereafter, divisions
showing similar outcomes were combined into a single group. These
connected groups were further integrated to create the best trisec-
tion subclassification that yielded the best risk stratification power
based on the AIC.

2.3 | Statistical analysis

Cancer-specific survival (CSS) was defined as duration from sur-
gery to death due to CRC recurrence. Patient survival curves were
generated using the Kaplan-Meier method and were compared
using the log-rank test. All statistical analyses were performed
using JMP12 software (SAS Institute). P values <.05 were consid-
ered statistically significant. AIC was analyzed using the Cox pro-
portional hazards regression model to identify the grading system
with the highest ability to stratify patients by survival outcome.
The model that had the lowest AIC value was considered optimum
(i.e. the simplest effective model with the least information loss

when predicting outcome).**
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FIGURE 1 The TNM classification

is determined according to the number
of metastatic lymph nodes and tumor
depth (A), whereas the JSCCR (9th)
subclassification status is determined

by tumor depth and JSCCR (9th) N
classification, including both the number
and extent of metastatic lymph nodes
(B). Metastasis to the main or lateral
lymph nodes is denoted as N3, which is
ranked equally to N2b in the JSCCR (9th)
guidelines. Patients were temporarily
divided into 15 divisions according to the
JSCCR (9th) N status and tumor depth (C).
The modified stage Il subclassification
system based on risk stratification power
is described in (D), which can be revised
considering SEER data (E). TNM, tumor-
node-metastasis; JSCCR, Japanese
Society for Cancer of the Colon and
Rectum; SEER, Surveillance, Epidemiology,
and End Results
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Depth T1
T2 I
T3
T4a
T4b
(B)
[Extent of LN metastasis N3-negative N3-positive
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Depth T1
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T3
T4a
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©
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Depth T1 Tland N1  [T1and N2a T1 and N2b/N3
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T4a T4a and N1
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(D)
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(E)
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USCCR(9™)-N IN1 N2a N2b+N3
Depth T1
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:l TNM-stage IIIA, JSCCR-stage IIIa, modified stage IIla

|:| TNM-stage IIIB, JSCCR-stage IIIb, modified stage ITIb

- TNM-stage IIIC, JSCCR-stage IIIc. modified stage IIIc

- Divisions impossible to allocate due to small number of patients
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3 | RESULTS

3.1 | Cancer-specific survival heterogeneity in stage
Il subcategories

Figure 1C outlines the 15 divisions according to JSCCR(9th) N and
T status, while Figure 2A-C describes their corresponding survival
curves per stage Il subcategory. Given that the number of patients
in two divisions (i.e. T1 and N2a and T1 and N2b/N3) did not reach
10 (n = 8 and 3, respectively), such patients were excluded from
analyses. The characteristics of the remaining 6855 patients are
listed in Table 1.

For stage llla (Figure 2A), two divisions (T1 and N1 and T2 and
N1) showed a significant difference in CSS (P = .011) and were thus
allocated to group llla[1] and llla[2], respectively. For stage Illb
(Figure 2B), T2 and N2a had the most favorable prognosis in terms
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of 5-year CSS (92.0%), followed by T3 and N1 (87.0%), T3 and N2a
(78.8%), T4a and N1 (78.7%), and T2 and N2b/N3 (77.8%). No signif-
icant difference in survival was observed between the former two
divisions and between the latter three divisions, whereas a marked
difference was observed between T3 and N1 and T3 and N2a
(P < .0001). Accordingly, the former two divisions were designated
to group IlIb[1] and the latter three to group IlIb[2]. For stage lllc
(Figure 2C), T4a and N2a had the most favorable prognosis (75.2%),
followed by T4b and N1 (73.5%), T3 and N2b/N3 (64.7%), T4a and
N2b/N3 (61.5%), T4b and N2b/N3 (43.0%), and T4b and N2a (42.5%).
No significant difference in survival was observed between the first
two divisions, between the next two divisions, and between the last
two divisions, whereas a marked difference was observed between
T4b and N1 and T3 and N2b/N3 (P = .015), and between T4a and
N2b/N3 and T4b and N2b/N3 (P = .0020). Accordingly, the first two

divisions were designated to group lllc[1], the next two to group

T2and N2a
®) R s P
e <
3_-»1 00! :I P <.0001
5
5 80 P=.5954
: o
a 6ol ] p=s5738
o
2 401 5-year survival rate
% T2andN2a  92.0% — Group lib[1]
S T3andN1  87.0%
3 20f | T3andN2a  78.8%
£ T4aandN1  78.7% :| Group llib[2]
3 T2and N2b/N3 77.8%
O 04
1] ¢ | 2 3 4 5
Time after Resection (years)
No. of patients
T2andN2a 55 55 50 48 44 42
T3 and N1 2764 2652 2496 2292 2098 1877
T3andN2a 583 585 506 459 415 350
T4a and N1 1155 1086 973 859 764 662
T2and N2b/N3 62 61 55 47 43 37
(D)
Tema
o =.
3
o Group llla[2]
PSS .
©
2 80 |
e P <.0001
3 [ Group oz |
@ 60 [ 5.year survivalrate ] P=.0260
o Grouplila[1]  98.5% (n= 150)
Z 40] | Grovpllarz] 93.9% (= 476) ]
® Group lllb[1]  87.1% (n = 2819) P <.0001
S Group lib[2]  78.7% (n = 1800)
201 | Groupllic[1] 74.5% (n = 587)
£ Groupliic[2]  63.7% (n= 899) ] P <.0001
8 o [[Groveiicrz] 432% (n=121)

0 1 2 3 4 5
Time after Resection (years)
No. of patients
Group llla[1] 150 150 146 139 131 17
Group llla[2] 479 462 438 424 402 358
Group llIb[1] 2819 2707 2546 2340 2142 1919
Group llb[2] 1800 1702 1534 1365 1222 1049

Group llic[1] 587 549 465 421 364 315
Group llic[2] 899 828 689 586 494 425
Group llic[3] 121 102 7 61 46 36

FIGURE 2 Cumulative cancer-specific survival curves for each division are described in patients with JSCCR (9th) stage Illa (A), llIb (B),
Ilic (C). Based on the statistical difference and similarity, divisions in stage llla, lllb, and Illc were integrated into two, two, and three groups,
respectively, whose cumulative cancer-specific survival curves are displayed in (D). JSCCR, Japanese Society for Cancer of the Colon and

Rectum
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No of cases (%)

Modified stage
Total Stage llla Stage lllb Stage lllc
n = 6855 n=3448 n = 2387 n=1020 P-value
Age®
<59y 2414 1219 (50.5) 798 (33.1) 397 (16.5) .0001
60-69 y 2354 1237 (52.6) 791 (33.6) 326 (13.9)
270y 2064 976 (47.3) 792(38.4) 296 (14.3)
Sex?
Male 3140 1571 (50.0) 1111 (35.4) 458 (14.6) .66
Female 3703 1870 (50.5) 1274 (34.4) 559 (15.1)
Tumor location
Right-side 2058 977 (47.5) 790 (38.4) 291 (14.1) <.0001
Left-side 1992 1097 (55.1) 683 (34.3) 212 (10.6)
Rectum 2805 1374 (49.0) 914 (32.6) 517 (18.4)
Depth
T1 150 150 (100) 0(0) 0(0) <.0001
T2 596 534 (89.6) 62 (10.4) 0(0)
T3 3967 2764 (69.7) 583 (14.7) 620 (15.6)
T4a 1782 0(0) 1503 (84.3) 279 (15.7)
T4b 360 0(0) 239 (66.4) 121 (33.6)
TNM-N status
N1 5020 3393 (67.6) 1421 (28.3) 206 (4.1) <.0001
N2a 1168 55(4.7) 941 (80.6) 172 (14.7)
N2b 667 0(0) 25(3.8) 642 (96.3)
N3 status
N3- 6302 3448 (54.7) 2341 (37.2) 513 (8.1) <.0001
N3+ 553 0(0) 46 (8.3) 507 (91.7)
JSCCR(9th)-N status
N1 4787 3393(70.9) 1394 (29.1) 0(0) <.0001
N2a 1029 55(5.3) 931 (90.5) 43(4.2)
N2b/N3 1039 0(0) 62 (6.0) 977 (94.0)
TNM-stage
A 656 629 (95.9) 27 (4.1) 0(0) <.0001
1B 6864 2819 (58.0) 1773 (36.5) 272 (5.6)
Inc 1335 0(0) 587 (44.0) 748 (56.0)
JSCCR(9th)-stage
1E! 629 629 (100) 0(0) 0(0) <.0001
b 4619 2819 (61.0) 1800 (39.0) 0(0)
Ilc 1607 0(0) 587 (36.5) 1020 (63.5)
Number of LNs examined®
<11 1590 892 (56.1) 532(33.5) 166 (10.4) <.0001
212 4910 2367 (48.2) 1730 (35.2) 813 (16.6)

(Continues)
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TABLE 1 (Continued)
No of cases (%)
Modified stage
Total Stage llla Stage lllb Stage llic
n = 6855 n = 3448 n = 2387 n= 1020 P-value
Adjuvant-chemotherapy
Chemotherapy 1838 869 (47.3) 655 (35.6) 314 (17.1) .0023
Surgery alone 924 500 (54.1) 296 (32.0) 128 (13.9)

Abbreviation: TNM, tumor-node-metastasis; JSCCR, Japanese Society for Cancer of the Colon and Rectum.

dInformation of age is not available for 23 patients.
bInformation of sex is not available for 12 patients.
‘Information of number of LNs examined is not available for 355 patients.
dInformation of adjuvant chemotherapy is not available for 4093 patients.

Ilic[2], and the last two to group IlIc[3]. Survival curve comparisons
in each respective group revealed significant differences among all
groups (Figure 2D).

3.2 | Rearrangement of stage lll subclassification

The upper half of Table 2 shows each AIC score according to a single
boundary. Our results revealed that the smallest AIC was achieved
when stage Ill was classified as {Group Illa[1], llla[2], and IlIb[1] (5-
year CSS, 88.5%)} and {llIb[2], llic[1], lIc[2], and llIc[3] (5-year CSS,
72.8%)}. The lower half of Table 2 shows the AIC scores of the three
categories based on two boundaries, including the aforementioned
one. Our results showed that the best performance was achieved
when stage Il was classified as {Group lIlla[1], Illa[2], and IlIb[1] (5-
year CSS, 88.5%)}, {llIb[2] and IlIc[1] (5-year CSS, 77.7%)}, and {llIc[2]
and IlIc[3] (5-year CSS, 61.3%)}, which was considered the most ef-

ficient stage Il trisection subclassification (Figure 1D).

TABLE 2 Exploration of the best staging system

Grouping system

Bisection
Group Illa[1] vs Group Il1a[2]b[1]b[2]c[1]c[2]c[3] 98.5% [150]
Group llla[1]a[2] vs Group IlIb[1]b[2]c[1]c[2]c[3] 95.0% [629]
Group Illa[1]a[2]b[1] vs Group IlIb[2]c[1]c[2]c[3] 88.5%  [3448]
Group llla[1]a[2]b[1]b[2] vs Group IlIc[1]c[2]c[3] 85.2% [5248]
Group llla[1]a[2]b[1]b[2]c[1] vs Group llIc[2]c[3] 84.2% [5835]
Group llla[1]a[2]b[1]b[2]c[1]c[2] vs Group IlIc[3] 81.5% [6734]
Three divisions
Group Il1a[1] vs a[2]b[1] vs b[2]c[1]c[2]c[3] 98.5% [150]
Group Illa[1]a[2] vs b[1] vs b[2]c[1]c[2]c[3] 95.0% [629]
Group Illa[1]a[2]b[1] vs b[2] vs c[1]c[2]c[3] 88.5%  [3448]
Group Illa[1]a[2]b[1] vs b[2]c[1] vs c[2]c[3] 88.5% [3448]
Group llla[1]a[2]b[1] vs b[2]c[1]c[2] vs c[3] 88.5%  [3448]

Abbreviation: AIC, Akaike information criterion

5-year cancer specific survival [No of cases]

Survival curves and AIC scores of the modified stage Ill, TNM
stage Ill, and JSCCR (9th) stage Ill classifications are described in
Figure 3. The modified stage Il staging system yielded a more favor-
able survival (AIC = 22,649.2) compared to the TNM (AIC, 22,727.1)
and JSCCR (9th) (AIC = 22,684.6) classification systems.

Additionally, we tried to construct the optimal stage Ill quadri-
section subclassification. When stage Ill was classified as {Group
Ia[1], IH1a[2] (5-year CSS, 95.0%)}, {llIb[1] (5-year CSS, 87.1%)} {l11b[2]
and lllc[1] (5-year CSS, 77.7%)}, and {llic[2] and llIc[3] (5-year CSS,
61.3%)}, the AIC score was the smallest. This subclassification was
the most efficient and had JSCCR (9th) stage Illa as a constituent

substage.

4 | DISCUSSION

Cancer staging systems need to maintain prognostic power, simplic-

ity, and continuity. However, their most essential goal is, undoubtedly,

AIC Ranking
vs 80.5%  [6705] 229533 6
vs  79.4% [6226] 228845 4
vs 72.8%  [3407] 227350 1
vs  66.1% [1607] 227560 2
vs  61.3% [1020] 227697 3
vs  43.2% [121] 229251 5
vs 88.1%  [3298] vs 72.8% [3407] 227093 4
vs 87.1% [2819] vs 72.8% [3407] 226955 3
vs 78.7%  [1800] vs 66.1% [1607] 227108 5
vs  77.7% [2387] vs 61.3% [1020] 226492 1
vs 739%  [3286] vs 43.2% [121] 226885 2
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FIGURE 3 A, The cumulative cancer-specific survival curves for patients with stage Il colorectal cancer stratified by the modified
stage classification show the most favorable AIC (22,649.2). B, The cumulative cancer-specific survival curves for patients stratified by

the TNM classification had an AIC of 22,727.1. C, The cumulative cancer-specific survival curves for patients stratified by the JSCCR (9th)
classification had an AIC of 22,684.6. AIC, Akaike information criterion; TNM, tumor-node-metastasis; JSCCR, Japanese Society for Cancer

of the Colon and Rectum

discriminative power of prognosis and/or recurrence risk. Based on
the present data, divisions in each stage Il subclassification category
showed diverse survival, which supposedly worsens the quality of the
present system. This implies sufficient grounds for controversy on the
propriety of the subclassification systems. In this context, we herein
managed to create a new system based on the AIC that has improved
prognostic-discriminative power.

The JSCCR (9th) system has several issues. First, stage llla pa-
tients accounted for only 9.2% of all patients, despite specifically
possessing excellent prognosis (5-year CSS, 95.0%). Second, no less
than 67.3% of all stage Ill patients were categorized as stage lllb,
which had the largest (T3 and N1) and second largest (T4a and N1)
divisions whose survivals showed marked difference (5-year CSS,
87.0% vs 78.7%, respectively; P < .0001). Third, stage Illc had con-
spicuous heterogeneity in 5-year CSS ranging from 75.2% (T4a and
N2a) to 42.5% (T4b and N2a). In contrast, the newly arranged sub-
classification system included the T3 and N1 division in stage llla,
which comprised 50.2% of all stage Il patients, while the T4a and
N1 division remained in stage Illb. In consequence, the modification
basically resolved the issue of the enlarged stage IlIb population. At

this point, the 5-year survival of the newly proposed stage llla was

88.5%, which was still excellent considering the node-positive pop-
ulation. Additionally, T4a and N2a and T4b and N1 were removed
from stage lllc, while the new stage llic was transformed into a small
population (14.9% of all patients) with much poorer survival (5-year
CSS, 61.3%), which indicates a definite target for intensive adjuvant
chemotherapy. Actually, the rearrangement of the T3 and N1 divi-
sion has already been suggested by Kusumoto et al,*> whose explor-
atory analysis of data from Adjuvant Chemotherapy Trial of TS-1 for
Colon Cancer (ACTS-CC) clearly demonstrated a similarity of patient
survival rates between the T3 and TNM-N1 division and the TNM
stage IlIA category. Our present study using a nationwide database
notedly yielded similar results highlighting the fundamental neces-
sity to modify the system.

Large-scale studies using stage lll populations have shown that
postoperative adjuvant chemotherapy effectively prolongs patient
survival.'**® 5-FU-based chemotherapies without oxaliplatin have
been widely used for this purpose in Japan, whereas 6-month use of
oxaliplatin-containing regimens has been common in Western coun-
tries. A recent notable study, the International Duration Evaluation of
Adjuvant Therapy (IDEA) collaboration, revealed that 3 months of an

oxaliplatin regimen was as effective as 6 months of the same regimen
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for low-risk stage Ill patients.19 Notably, however, the low-risk group
in the IDEA trial differed from TNM stage IIIA or JSCCR (9th) stage
Illa but was more similar to the newly arranged stage llla, wherein
the largest division (T3 and N1) was included. In clinical practice, a
patient-suited regimen should be faithfully selected according to ex-
pected recurrence risk and/or recommendations based on clinical trial
results. Given that the TNM and JSCCR (9th) staging are neither con-
sistent with the patient subgrouping adopted in the essential clinical
research nor the best predictors of prognosis, determinants of treat-
ment choice could possibly be dissociated from these formal stagings.
Therefore, establishing a new stage Ill subclassification that is strongly
associated with recurrence risk and can help decide treatment strate-
gies should be recognized as a pressing need.

We should discuss the relevance of the modified system for the
selection of adjuvant chemotherapy regimens. The T3 and N1 divi-
sion of our cohort showed 87.0% of 5-year CSS, and T3 and TNM-
N1a division showed 90.7% of 5-year overall survival and 78.4% of
5-year disease-free survival in ACTS-CC trial.X® Considering that
favorable survivals were demonstrated among these patients with
oxaliplatin-free regimens and that survival rates of other divisions in
modified stage llla were superior to that of T3 and N1, 5-FU-based
regimens seem highly acceptable as adjuvant chemotherapy in modi-
fied stage llla patients. Moreover, based on the IDEA trial,'? we believe
that 3-month oxaliplatin administration is an option.19 In contrast, T4
and N1 division in our cohort showed 78.7% of 5-year CSS, and T4
and TNM-N1a division indicated 82.5% of 5-year overall survival and
55.2% of 5-year disease-free survival in ACTS-CC trial,'® implying that
this category has a considerable number of patients who needed more
intensive chemotherapy. T4 and N1 was the maximum component of
the modified stage Illb, and divisions in this substage did not widely
differ in the survival rates. Thus, oxaliplatin-containing regimens are
regularly recommended in this category. Patients in modified stage
lllc showed 61.3% of 5-year CSS, close to the overall survival rate in
patients who had undergone hepatectomy for liver metastasis (range,
46.7%—69.5%),20 and > 50% developed recurrence.’® Thus, it is neces-
sary to administer oxaliplatin-based chemotherapy without delay and
implement an intensive follow-up plan.

This study has several potential limitations worth noting. First,
we could not allocate two divisions (i.e. T1 and N2a and T1 and N2b/
N3) into the subcategories because of the insufficient number of pa-
tients. However, based on data from the Surveillance, Epidemiology,
and End Results cancer registry of the United States National Cancer
Institute, T1 and TNM-N2a had a better prognosis than T3 and
TNM-N1, while T1 and TNM-N2b had a prognosis worse than T4a
and TNM-N1 but better than T4b and TNM-N1.” Hence, we believe
it appropriate that these two divisions be included in the modified
stage Illa and lllb, respectively (Figure 1E). Second, effects of adju-
vant chemotherapy were not determined. However, we believe their
effects to be limited given that none of the patients received oxal-
iplatin as adjuvant chemotherapy. Third, the modified stage is limited
in that it cannot select patients with extremely good prognosis sim-
ilar to the JSCCR (9th) stage llla. If the four-division classification is
adopted, JSCCR (9th) stage llla becomes an independent substage.

The clinical value of this quadrisection subclassification should be
clarified in future studies.

In conclusion, the present study established a modified staging
system for stage lll patients according to the JSCCR (9th) N and
T status, which performed better than current staging systems.
Despite the widely variable prognosis of patients with node-positive
CRC, the modified system could contribute to improved understand-
ing of recurrence risk and subsequent decision-making for adequate
adjuvant therapy.
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