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Table 1 Distribution of 40 851 patients who had surgery for colorectal cancer between 1995 and 2004 by age group and gender.

ated histology and advanced pT-stage were greater in
the over 80 age group. However, the frequency of
regional lymph node merastasis and liver metastasis was
lower than in other groups. Consequently, the fre-
quency of pathological Stage 11 and Stage IV was
greater and lower, respectively, in the over 80 age
group compared with the other age groups.

In all age groups, 78% of CRC patients underwent
an RO resection. In the over 80 year age group, how-
ever, the scope of lymph node dissection (both peri/
paracolic and central lymph node) was markedly less
extensive, and the mean number of lymph nodes exam-
ined was significantly smaller than for other age groups.
There was a significant decrease in the administration of
adjuvant chemotherapy for patients with Stage 111 dis-
ease in the over 80 age group. Preoperadve radiother-
apy was also applied less frequently to patients with
rectal cancer aged over 80 (0.3%) compared with the
other age groups (2.1%).

Survival

"The OS and CS8S after surgery tor CRC stratified by age
group and pathological stages are shown in Table 3.
With increasing age, the 5-year OS of patients with
Stage 1 disease decreased from 0.97 in padents aged
18-49 1o 0.85 in those over 80, although differences
between the 18-49 and 5064 age groups were not sta-
tistically significant. A decreased O8 with increasing age
was also observed in Stage 11 and Stage 111 disease. In
Stage 1V disease, although there was no stepwise
decrease, the OS of patients over 80 years was signifi-
cantly lower than that of other age groups. While differ-
ences in €8S among each stage were smaller than those
in O8, the CS8 of the over 80 age group was signifi-
cantly lower than for other age groups in any stage as
well as OS8. Apart from the issue of the over 80 age

group, it is noteworthy that OS and €SS of the youn-
gest patients were not inferior to other age groups.

Univariate analysis for identifying predictors of OS is
shown in Table 4. Among 18 facrors investigated, 15
were associated with a difference in OS. Multvariate
Cox regression analysis showed that age group was an
independent predictor of OS (hazard ratio 1.45, 95%
Cl 1.34-1.58, < 0.001). An additional 15 factors
were also prognostic for O8 (except for history of CRC
and number of CRCs). The highest hazard ratio was
pathological stage, followed by the presence of residual
tumour.

The impact of treatment patterns

A rotal of 12 850 and 14 932 propensity score-
matched pairs of patients with pT3 and pT4 disease,
respectively, who had RO surgery were extracted from
the enrire cohort to examine the impact of central
Iymph node dissection and adjuvant chemotherapy on
OS. In the matched cohort, the OS of patients with
central lymph node dissection and with adjuvant che-
motherapy was significantly better than those without.
The estimated hazard ratio for central lymph node
dissection was 0.800 (95% CI 0.738-0.869,
P <0.001) and for adjuvant chemotherapy it was
0.723 (95% Cl 0.671-0.776, P < 0.001), but thesc
differences were insignificant in the group aged over
80 vears {Fig. 1).

Discussion

The main strength of this study was its access to the
large-scale cancer registry database collected from
JSCCR member institutions. The key finding was the
significant differences in clinical and pathological charac-
teristics and survival after surgery between elderly
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Table 2 (Continued).
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Table 2 (Continued).

Missing data for each characteristic were excluded from analysis.

*Low, below cut-off value; High, above cut-off value.

0 = superficial, 1 = protuberant, 2 = expansive ulcerating, 3 = infiltrative ulcerating, others = diffiscly ulcerating or unclassified.

$Tumour size, proportion of the tumour in refation to the circumference of the bowel.

§Wel, well-differentiated adenocarcinoma; Mod, moderately differentiated adenocarcinoma; Por, poorly differentiated adenocarcinoma; Muc, mucinous carcinoma; Sig, signet ring car-
cinoma.

9Peri/para-rectal nodes distal to rectal cancer were classified into < 4 ¢cm or = 4 cm categorices.
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Table 3 Survival after surgery stratified by age group and pathologic stage (# = 40 851).
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Table 4 Univariate and multvariate analysis for overall survival.

Missing data for each characteristic were excluded from the analysis. The number of patients analysed are given in the “Total” col-
umn in Table 2.

*Low, below cut-off value; High, above cut-off value.

10 = superficial, 1 = protuberant, 2 = expansive ulcerating, 3 = infiltrative ulcerating, others, diffusely ulcerating or unclassified.
{Tumouwr size is the proportion of the tumour in relation to the circumference of the bowel.

§Wel, well differentiated adenocarcinoma; mod, moderately differentiated adenocarcinoma; Por, poorly differentiated adenocarci-
noma; muc, mucinous carcinoma; sig, signet ring carcinoma.

YPeri/para-rectal nodes distal to rectal cancer were classified into < 4 ¢cm or > 4 cm categories.

patients with a cut-off value of 80 years and younger  dominance and a shift towards right colon distribution

patients. Qur results were in accord with most previ- in elderly patients [11-13]. Mucinous and poorly ditter-
ously published reports that demonstrated female pre- entiated histology, muldple primary cancer and history
212 Colorectal Disease @ 2014 The Assodiation of Coloproctology of Great Britain and Ireland. 17, 205-215
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Figure | Kaplan-Meier plots for overall survival (08} according to central lymph node dissection in the propensity score matched
patients with pT3/pT4 colorectal cancer who underwent RG-resection (a) stratified by central node dissection (b) stratified by adju-

vant chemotherapy.

of CRC were also characteristic, as previously described
[14,15].

It is well known that CRC with methylation of
BMMLHI occur more commonly in the right colon of
elderly partients, especially women [16]. Accumulation
of IMLH1 methyladon is thought to be causative for
microsatellite instability (MSI) of CRC. The coind-
dence between the characteristics of CRC in elderly
patients and that of CRC with MSI may provide infor-
mation regarding carcinogenesis in the elderly [17].

In the present study, CRC in the over 80 age group
was more locally advanced at presentation in terms of
tumour size, pT stage and preoperative serum CEA lev-
els, bur metastaric disease was less frequent in patients
over 80 years than in younger patients. Thus, a large
proportion of pI3/pT4-NO or Stage 11 discase was
observed in the over 80 age group.

In general, elderly patients are less likely to be
offered optimal treatment because they are more likely
to have comorbidity or age-determined deteriorating
organ function. In the present study, we evaluated the
curability of surgical resection, the extent of lymph
node dissection and administration of adjuvant chemo-
therapy as trearment patterns. For curability by surgical
resection, there was no difference in the RO resection
rate between age groups, as reported in a previous study
[9]. In contrast, the extent of lymph node dissection
was significantly reduced in padents aged over 80.
Additionally, both the number of lymph nodes
examined {(NLNE) and the number of lymph node
metastases {NLINM) were significantly lower in the over
80s. The smaller NLNM presumably resulted from a

Colorectal Disease © 2014 The Association of Coloproctology of Great Britain and lrefand. 17, 205-215

smaller NLNE. Given the reduced scope for lymph
node dissection effects on NLNE and NLNM, the
selection bias of treatment on survival may occur
through stage migration or unidentified mechanisms.
Although the majority of patents with Srage 11 dis-
ease in this study did not receive adjuvant chemother-
apy, the frequency of administration of was extremely
low in patients aged over 80, and the magnitude was
far greater than that of any of the other factors investi-
gated in this study. Although several studies have sug-
gested that elderly patdents could derive benefic from
adjuvant chemotherapy withour a significant increase in
adverse effects [18,19], the definition of ‘elderly’
patients can be anywhere berween age 65 and 75 years.
Morcover, patients aged over 80 are often excluded
from clinical mials. In a large-scale pooled analysis of
adjuvant chemotherapy consisting of 3351 patients with
colon cancer, only 23 (0.7%) were aged over 80 [20].
Thus, to date, the efficacy and safety of adjuvant che-
motherapy for people aged 80 and over is unknown.
Because the number of patients who received preop-
erative radiotherapy was extremely small, the efficacy of
therapy could not be evaluated in chis study. Burther-
more, downstaging effects of preoperative therapy were
not determined in terms of NLNE (data not shown).
Consistent with previously published reports [3-9],
this study revealed significant differences in OS between
the over 80s and younger counterparts in all pathologi-
cal stages of disease. Even in the earliest stage of dis-
ease, the difference in 5-year OS between patients aged
over 80 and the 18-49 year age group was 12.7%, and
increased to 25% in Stage Il and 24.4% in Stage 11
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disease. Ditferences in 5-year €8S of every pathological
stage of diseasc between the age groups were also sig-
nificant, although they were less pronounced than for
0S.

The gap between OS and CSS in elderly patients
might be partly explained by diminished life expecrancy
and increased operative mortality [6-8]. Because of a
paucity of information regarding treatment-related
death in this study, we cannot comment fturther on this.
A large-scale nationwide survey on operative mortality
and mortality revealed that 30-day mortality and opera-
tive mortality, defined as death within index hospitaliza-
tion up to 90 days, were 1.1 and 2.3%, respectively,
among 19 070 patients who underwent right hemico-
lectomy {cancer in 92.6%) in Japan [21]. In this report,
multivariate logistic regression analysis proved age to be
an independent factor that significantly affected opera-
tive mortality. The 30-day mortality rate for emergency
surgery (that accounted for 8.4% of the entire cohort)
was reported to be as high as 6.0%. 1t is well documen-
ted that emergency surgery is associated with higher
mortality rate, and 5-year 8 of patients having
emergency surgery was significantly worse than those
operated on electively [22]. Moreover, elderly patients
more frequently presented with large and obstructive
tumours requiring emergency surgery [23].

Thus operative mortality may be a major tactor that
affects OS in elderly patients. A shorter CSS in the over
80 age group suggests, however, thar a worse OS was
not only a result of operative mortality but also age-spe-
cific oncological factors such as the high malignant
potential of disease, less aggressive treatment patterns
and other unidentified facrors [9]. Although the impact
of central node dissection and administration of adju-
vant chemotherapy on OS was not definitely demon-
strated in patients aged over 80, partly in the propensity
score-matched cohort, our findings warrant further
investigation.

Limitations of the study include patient and treat-
ment selection bias. Furthermore, because of a paucity
of information such as performance status, comorbidity,
duration of hospiralization, operative urgency (emer-
gency or elective) and operative morbidity, the study is
inappropriate for evaluation of the short-term results of
surgery. The study may also be confounded by other
important contributing factors because of insufficient
information on other varables. The study was also lim-
ited in its generalizability because the study populaton
included patients who presented to the leading inst-
tutes for colorectal cancer surgery in Japan. Because
patients without follow-up information were excluded
from the analyses, survival probabilities in the present
study could be over- or underestimared.
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The study demonstrated significant differences in
tumour characteristics and treatment patterns between
patients aged over 80 and their younger counterparts.
Even after adjustment for available confounders, differ-
ences in survival persisted, and age per se was a robust
prognostic factor. To determine more appropriate
healthcare for aged patients with CRC, an increased
understanding of changes in biochemical and molecular
factors that occur with ageing is required.
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Editor’s choice

It has taken one generation of surgeons and anaesthe-
tists for old age not to be any more a contra-indication
for elective major abdominal surgery. The change hes
largely been driven by improved peri-operative non-
surgical care although of course surgical crattsmanship
has progressed. When things do go wrong our 1CU
colleagues have provided padents with a safety net that
is slowly, bur surely, lowering 30-day mortality rates
for colorectal resection. The population is getting older
and we are able to offer safe curative resections in
octogenarians. Is that as far as we can or should go?
The paper by Kotake ef a4l examines patrerns of treat-
ment and the outcome in well over 3700 octogenari-
ans. They confirm that have
extensive resections, minimal access to adjuvant chemo-

octogenarians less

therapy and show distinctive clinical and pathological

doi: 101111 /codi 12912

features. Overall survival and discase free survival are
both lower in octogenarians and, as expected, age is a
robust independent predictor of survival. Information
on the physiological status of these patients is lacking
bur would have been helpful. Nevertheless there s
much to rake away from this study and it raises many
questions. The life expecrancy of octogenarians falls
within the standard 3 and 5 year colorectal cancer fol-
low-up schemes and previous studies have shown bene-
ficial effects of adjuvant chemotherapy in ocrogenarians.
To my mind this study confirmis that we should not be
too nihilistic when we weat ocrogenarias with colorectal
cancer.

Alexander Engel

Laitor, Colorectal Disease
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Abstract

Purpose The optimal extent of lymph node dissection for
early-stage colon cancer (CC) remains undefined. This study
assessed the influence of the extent of lymph node dissection
on overall survival (OS) in patients with pT2 CC.

Methods We retrospectively examined data from the multi-
institutional registry system of the Japanese Society for Can-
cer of the Colon and Rectum and used a propensity score
matching method to balance potential confounders of lymph
node dissection. We extracted 463 matched pairs from 1433
patients who underwent major resections for pT2 CC between
1995 and 2004.

Results Lymph node metastasis was found in 301 (21.0 %) of
1433 patients with pT2 CC. In this cohort, significant inde-
pendent risk factors for lymph node metastasis were lymphatic
invasion and venous invasion. Patients who underwent D3 or
D2 lymph node dissection did not significantly differ in OS,
either among the propensity score-matched cohort (estimated
hazard ratio [HR] 0.85, 95 % confidence interval [CI] 0.536—
1.346, P=0.484) or in the cohort as a whole (HR 0.720, 95 %
CI0.492-1.052, P=0.089).
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Conclusions For patients with pT2 CC, D3 lymph node dis-
section did not add to OS. D2 lymph node dissection may be
adequate for pT2 CC.

Keywords pT2 colon cancer - Lymph node metastasis -
Lymph node dissection - Overall survival -
7Propensity score matching

Introduction

Colorectal cancer (CRC) is the fourth leading cause of cancer
death worldwide [1]. In Japan, approximately 110,000 new
cases of CRC are diagnosed annually, with a trend toward
increasing proportion of early-stage disease [2, 3]. With the
advent of CRC screening programs and promotion of early
CRC detection, curative treatment is expected to further
increase.

Although controversy exists, efficacy of local excision
with regard to organ and function sparing and oncological
outcome was suggested for selected patients with pT1 and
pT2 rectal cancer [4, 5]. For colon cancer (CC), however,
mostly because of anatomical inaccessibility, local exci-
sion is focused around colonoscopic technique; generally,
the selection criteria for colonoscopic resection are limited
to pT1 disease with favorable histologic features [6, 7].
Otherwise, major resection is the standard therapy, with a
laparoscopic approach gradually becoming an option of
choice [8]. In major resection, the importance of lymph
node dissection (LND) up to the origin of the primary
feeding artery has been appreciated for locally advanced
CC (cT3 and cT4) [7, 9, 10]. However, the optimal extent
of LND for early-stage CC, especially for pT2 CC, remains
undefined. Paucity of high-quality data on this subject
from controlled trial indicates the need for further research.
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The present study therefore assessed the influence of extent
of LND on oncological outcomes of patients with pT2 CC
who underwent major resection, using a large-scale CRC
database.

Materials and methods
Definition of N stage and scope of LND

In this study, N stage and scope of LND were classified ac-
cording to the sixth edition of the Japanese Classification of
Colorectal Carcinoma [11]. N1 is defined as metastasis to
epicolic and paracolic lymph nodes (pericolic nodes) located
within 5 cm from the tumor, N2 as metastasis to pericolic
lymph nodes located 5-10 cm away from the tumor and in-
termediate lymph nodes along the primary feeding artery, and
N3 as main lymph nodes at the root of the primary feeding
artery. All of these are defined as regional lymph nodes. D1
LND is defined as removal of pericolic nodes located within
5 cm from the tumor, D2 LND as removal of pericolic nodes
located within 10 cm from the tumor and intermediate nodes,
and D3 LND as removal of all regional nodes including main
nodes (Fig. 1).

Data collection

The database of the Japanese Society for Cancer of the Colon
and Rectum (JSCCR) maintains prospectively collected clin-
ical and pathological data for more than 170,000 patients with
CRC treated between 1974 and 2005 at member hospitals
located all over Japan. The present study is based on

Fig. 1 Lymph node station and
scope of lymph node dissection
using Japanese classification

anonymized data of 1433 patients with pT2 CC extracted from
the JSCCR database. First, we identified 2430 patients with
pT2 CC from 41,644 patients who underwent surgery for
invasive adenocarcinoma (pT1-4) of the colon and rectum
between 1995 and 2004. We then excluded 514 patients with
missing data for age or pathologic lymph node status and/or
lost to follow-up and 483 patients who underwent procedures
less extensive than D2 LND.

Statistical analysis

Univariate analysis used frequency and proportionality for
categorical variables and mean with standard deviations for
continuous variables. We analyzed correlations of lymph node
metastasis (LNM) and baseline variables including demo-
graphic-, tumor-, and treatment-related characteristics. Multi-
variate binary logistic regression analysis was then performed
to identify predictors for LNM.

Then, influence of lymph node dissection on overall sur-
vival (OS) was explored by the propensity score matching
method, which is a tool to adjust a treatment effect for mea-
sured confounders in non-randomized studies. To identify po-
tential predictors to guide selection of LND extent, we
assessed 16 variables through univariate analysis; these vari-
ables were then used as covariates in a multivariable binary
logistic regression in which the extent of LND was the depen-
dent variable. The estimated probabilities were used as pro-
pensity scores. Using the propensity scores, the entire cohort
was matched by a 1:1 nearest-neighbor matching method with
a caliper of 0.01, and the balance of the covariates between the
matched pairs was then examined. The primary outcome of
interest of this study was OS, which was calculated in months

SMA for right colon
/1 Aorta for left colon

Pericolic nodes

Intermediate nodes
@ Main nodes
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from date-of-surgery. We used the Kaplan—-Meier method of
survival analysis for both cohorts, the log-rank test for com-
parison of the survival curves, and Cox-proportional hazard
model for estimating the hazard ratio. Statistical analyses were
performed using SPSS Statistic version 22 (IBM Corporation,
Somers, NY), SPSS plug-in of PSMATCHING2, and R
version 2.15.0 (R Foundation for Statistical Computing;
http://www.r-project.org). P<0.05 was considered significant.

Results

Table 1 shows the basic clinicopathological characteristics of
the 1433 patients as a whole, divided by presence of LNM.
Histologically confirmed LNM was found in 21.0 % of the
patients (301/1433), of whom 17.2 % (246/1433) had pNI1
disease, 3.4 % (49/1433) had pN2, and 0.78 % (6/774) had
pN3. Of the 10 variables examined (treatment year, age, sex,
preoperative serum carcinoembryonic antigen, tumor loca-
tion, tumor size, macroscopic tumor type, histology, lymphat-
ic and venous invasion), lymphatic invasion (odds ratio [OR]
4.105, 95 % confidence interval [CI] 2.813-5.991, P<0.001)

and venous invasion (OR 1.479, 95 % CI 1.076-2.034,
P<0.001) were independent predictors for LNM in multivar-
iate analysis.

Table 2 shows variables for the entire cohort, indicating
those who underwent D3 LND (774 patients) and D2 LND
(659 patients). Significant differences were seen in six of 14
tested variables. In this cohort, both number of lymph node
examined (NLNE) and number of metastatic lymph nodes
(NMLN) were significantly larger in the D3 group than in
the D2 group (Table 3). The OS for the D3 group was slightly
higher than in the D2 group, but not significantly so. The
estimated hazard ratio (HR) for OS of the D3 versus D2
groups was 0.720 (95 % CI 0.492-1.052, P=0.089).

We extracted 463 propensity score-matched pairs from the
entire cohort. Table 4 shows that the selected variables in the
propensity score-matched cohort were well balanced between
the D3 and D2 groups. In this cohort, OS curves of the D3 and
D2 LND groups overlapped each other, with an estimated HR
of 0.85 (95 % CI 0.536-1.346, P=0.484) (Fig. 2). Although
NLNE ofthe D3 group was larger than that of the D2 group in
these matched pairs, OS between the two groups did not differ
significantly even if both NLNE and NMLN were included in

Table 1 Predictive factors for
lymph node metastasis (LNM)

Univariate analysis Multivariate analysis

LNM LNM+ P OR 95 % CI P
Treatment year 1995-1999 545 143 0.844
2000-2004 587 158
Age group (years) <70 705 191 0.708
>70 427 110
Sex Male 635 158 0.264
Female 497 143
Serum CEA, preoperative  <cutoff 799 222 0.084
>cutoff 147 28
Tumor location Right colon 520 132 0519
Left colon 612 169
Tumor size <2 cm 241 70 0.265
>2 cm 776 189
Macroscopic tumor type®  Type 0-2 1075 286 0.965
Type 34 37 10
Histology Well, mode 1106 291 0312
Por, muc, sig 26 10
Lympbhatic invasion Absent 557 55 <0.001 1
Present 569 245 4.105 2.813-5991 <0.001
Venous invasion Absent 689 126 <0.001 1
Present 429 172 1479  1.076-2.034 0.016

Missing data for each factor were excluded from analysis

CI confidence interval, OR odds ratio, wel well-differentiated adenocarcinoma, mod moderately differentiated
adenocarcinoma, por poorly differentiated adenocarcinoma, muc mucinous carcinoma, sig signet ring carcinoma

®Type 0, superficial; 1, protuberant; 2, expansive ulcerating; 3, infiltrative ulcerating; 4, diffusely ulcerating
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Table 2 Characteristics of the
1433 patients who underwent
major surgical resection for pT2
colon cancer, according to the
scope of lymph node dissection

the variables used for matching (data not shown). In addition,

D2 LND D3 LND P

Number of patients (N=1433)
Year of surgery

Age group (years)

Sex

Serum CEA, preoperative

Multiple primary cancer
Adjuvant chemotherapy

Tumor location
Tumor size

Macroscopic tumor type®

Histology

Laparoscopic approach

Lymphatic invasion

Venous invasion

Lymph node metastasis, histological

659 774
1995-1999/2000-2004 291/368 397/377 0.007
<70/270 376/283 520/520 <0.001
Male/female 367/292 426/348 0.805
<cutoff 441 580 0.003
>cutoff 89 86
Missing 129 108
Absent/present 575/84 690/84 0.267
No 377 448 0.011
Yes 146 208
Missing 136 118
Right colon/left colon 309/350 343/431 0.329
<2 cm 177 134 <0.001
>2 cm 411 554
Missing 71 86
Type 0-2 625 736 0.819
Type 3-4 21 26
Missing 13 12
Well, mod 645 752 0.387
Por, sig, muc 14 22
Nolyes 537/122 686/88 <0.001
Absent 271 341 0.233
Present 383 431
Missing 5 2
Absent 382 433 0.589
Present 268 333
Missing 9 8
Absent/present 530/129 602/172 0.220

A missing category was created and reported in this univariate analysis

wel well-differentiated adenocarcinoma, mod moderately differentiated adenocarcinoma, por poorly differenti-
ated adenocarcinoma, muc mucinous carcinoma, sig signet ring carcinoma

*Type 0, superficial; 1, protuberant; 2, expansive ulcerating; 3, infiltrative ulcerating; 4, diffusely ulcerating

D3 LND showed no survival benefit over D2 LND for neither

patients with positive node (logrank P=0.925) nor negative

node (logrank P=0.414).

Discussion

This study analyzed multi-institutional CRC registry data re-

garding extent of LND for pT2 CC. The strengths of this study

Table3 Number of lymph nodes examined and number of lymph nodes found to be metastatic in patients who underwent major resection for pT2
colon cancer, in both the entire cohort and in the propensity score-matched cohort

Entire cohort (n=1433)

Propensity score-matched cohort (n=926)

D2 LND D3 LND P D2 LND D3 LND P
Number of lymph node examined Mean 11.58 17.74 0.007 11.63 18.08 0.011
SD 11.43 11.49 11.18 12.01
Number of metastatic lymph nodes Mean 0.36 0.53 0.001 0.38 0.45 0.095
SD 1.01 1.89 1.07 1.15
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Table 4 Characteristics of the
926 patients who underwent
major resection for pT2 colon

Propensity-score matched cohort (#=926)

cancer in the propensity score- D2 LND D3 LND P
matched cohort, according to the
scope of lymph node dissection Number of patients 463 463
Year of surgery 1995-1999/2000-2004  226/237 2317232 0.742
Age group (years) <70/>70 300/163 293/170 0.632
Sex Male/female 254/209 279/184 0.096
Serum CEA, preoperative </> cutoff value 345/56 349/51 0.876
Missing 62 63
Multiple primary cancer Absent/present 420/43 402/61 0.061
Adjuvant chemotherapy Nol/yes 273/119 274/110 0.676
Missing 71 79
Tumor location Right colon/left colon 206/257 2117252 0.741
Tumor size <2/>2 cm 105/303 86/323 0.281
Missing 55 54
Macroscopic tumor type® Type 0-2 445 437 0.126
Type 3-4 8 18
Missing 10 8
Histology Well, mod 453 452 0.825
Por, sig, muc 10 11
Laparoscopic approach Nolyes 397/66 408/55 0.283
Lymphatic invasion Absent/present 199/263 200/263 0.606
Missing 1 0
Venous invasion Absent/present 265/192 265/195 0.600
Missing 6 3
Lymph node metastasis, histological ~ Absent/present 369/94 368/95 0.953

A missing category was created and reported in this univariate analysis

wel well-differentiated adenocarcinoma, mod moderately differentiated adenocarcinoma, por poorly differenti-
ated adenocarcinoma, muc mucinous carcinoma, sig signet ring carcinoma

? Type 0, superficial; 1, protuberant; 2, expansive ulcerating; 3, infiltrative ulcerating; 4, diffusely ulcerating

Survival probability

1.0
0.6
5y-08 8E  logrank
e 3 LND 0.919 0.013
0.6+ 09 0.486
wees D2 IND 0.908  0.014
0.4
0.2
0.0
1 ] I 1 T ] 1
o, 16 20 30 40 50 a0

Time after surgery {(months)

Fig. 2 Overall survival of patients with pT2 colon cancer, by whether
they had undergone D3 or D2 lymph node dissection, in the propensity
score-matched cohort
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were its access to the large-scale database and its ability to
adjust available confounders by propensity score matching
analysis to address internal validity. In the present study, inci-
dence of histologically proven LNM was 21.0 % (301/1433
cases), and predictors for LNM were lymphatic and venous
invasion in patients with pT2 CC. These results coincided well
with previous reports [12—15].

In this cohort, 5-year OS after surgery of patients in the D3
group was slightly higher than in the D2 group, but did not
significantly differ. As we thought this result might reflect a
selection bias in that D3 LND was prone to be applied to
younger patients, during earlier treatment years, for larger tu-
mors, performed as open surgery, etc., we adjusted these con-
founding factors by propensity score matching method. These
statistical accommodations clearly showed the equivalence of
S-year OS between the two groups.

Major surgery with LND has been regarded as a standard
care of invasive CC, except for pT1 with favorable histologic
features, although little high-level evidence on the survival
effects of LND extent [16—18], especially for pT2 CC [13,
14, 19]. Recently, excellent oncological outcomes for CC
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have been reported through complete mesocolic excision and
central vascular ligation technique [9, 20]. The essentials of
this surgical procedure are mobilization of the bowel along
embryological and anatomical planes to obtain clear margins,
high ligation of the primary feeding arterial vessel, and resec-
tion of an adequate bowel resection for LND, which would be
almost identical to D3 LND except for wider range of bowel
resection [20]. Our previous study, which also used JSCCR
registry data, associated D3 LND for pT3 and pT4 CC with a
significant survival advantage over D2 LND [10]. In that pre-
vious series, incidence rate of pN3 was 4.9 % (326/6580) and
was approximately 4 % higher as that in pT2 of the present
study.

As shown in the present study, survival for patients with
pT2 CC after major surgery is quite favorable. According to
JSCCR data, the 5-year OS rate for patients with stage I CC is
>90 %, and cumulative 5-year recurrence rate was low as
3.7 % [7]. For such a small proportion of recurrence, the
benefit of postsurgical adjuvant chemotherapy is estimated
to be very small, even assuming a 20 % risk reduction for
undergoing the FOLFOX regimen for stage III disease [21].
As the prognosis is so good and the incidence of pN3 so low,
the question arises whether D3 LND contributes to local con-
trol or survival for pT2 CC. ‘

The basis for more extensive LND for CC has been mainly
rationalized by studies on lymphatic flow in diseased bowel
segments, analysis of pathologic specimens, and mapping of
lymph nodes. Hida et al. reported analysis of pathologic spec-
imen using clearing methods that showed rates of LNM from
pT2 CC to intermediate nodes and main nodes to be 20 and
0 %, respectively, and distance from tumors to metastatic
pericolic nodes was exclusively less than 5 cm [12]. Never-
theless, in their study, the rate of LNM to intermediate lymph
node was somewhat higher than LNM to pN2 in the present
study (3.4 %); they therefore speculated that removal of inter-
mediate node and both sides of 5-cm bowel resection margin
could be a curative treatment for pT2 CC. Furthermore,
Hashiguchi et al. analyzed incidence and distribution of
LNM and NLNE of pT2-4 CC by LND extent and concluded
that removal of main nodes and pericolic LNs beyond 5 cm
from the tumor did not improve staging accuracy or survival
benefit over not removing these nodes, even for pT4 disease
[22]. Because of a lack of information on accurate location of
pericolic nodes, we cannot comment further on range of bowel
resection.

NLNE closely affects prognosis in CRC regardless of pres-
ence of LNM, and increased NLNE is significantly associated
with decreased risk of recurrence and cancer death, at least in
patients with pT3—4 CC [23-27], which is partly explained by
stage migration. Another possible mechanism would be im-
proved clearance of micrometastasis and/or isolated tumor
cells, which have been shown to predict poorer survival
[28]. For example, in a study of patients with stage I and II

) Springer

CC, Faerden et al. reported S-year recurrence rates of
23 and 8 %, respectively, for patients with and without
micrometastasis; their 5-year disease-free survival also dif-
fered significantly [29]. Currently, the ongoing Enroute+
study is intended to determine the efficacy of adjuvant che-
motherapy for stage [ and II CC patients with micrometastasis
[30]. In the present study, even if NLNE was significantly
larger for the D3 group (mean 17.4 nodes) than for the D2
group (mean 11.5 nodes), the difference was not reflected in
OS. For survival analysis using a large-scale database of Sur-
veillance, Epidemiology, and End Results (SEER) by
Maggrard et al. [31], NLNE for accurate staging of T2 CC
was estimated to be 10 lymph nodes. Given the probability
and spread of LNM is associated with pT stage, LND of ade-
quate extent in pT2 CC for accurate staging and removal of
both visible and invisible LNM could be less than that for
pT3—4 disease.

However, whether accuracy of clinical assessment of
T staging is as high as 70-80 % is contested [32].
Nakafusa et al. reported that 30 % of putative cT2 tu-
mors were revealed to be pT3 [33]. In this light, D3
LND should be standard surgery for uncertainly staged
cT2 tumor, whereas c¢T2 tumors with clear diagnostic
accuracy could be treated with D2 LND. On this issue,
JSCCR guidelines for colorectal carcinoma state:
“Although there is insufficient evidence describing the
area of dissection for ¢T2 cancer, at least D2 dissection
is necessary. However, D3 dissection can be performed,
because about 1 % of c¢T2 cancer is accompanied by
main lymph node metastases and because preoperative
diagnosis of depth of invasion is not very accurate” [7].
Our findings may provide a rationale for this statement
of JSCCR guidelines.

Finally, this study had several limitations inherent to
its retrospective nature and its being a non-randomized
study. Non-randomized studies may be confounded by
other variables. Although we adjusted for baseline dif-
ferences between patients using propensity score, the
retrospective nature of the study meant that the vari-
ables were limited to those for which data were avail-
able for. Also, as patients without follow-up information
were excluded from the analyses, survival probabilities
in the present study could be over- or underestimated.
In spite of these limitations, our findings were signifi-
cant and warrant further investigations to find the opti-
mal extent of LND for pT2 colon cancer.

Ethical statement This study was considered exempt by the
Tochigi Cancer Center’s institutional review board because it used
preexisting data without personal identifiers.
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Abstract

Background A gender difference in survival has been
documented in colorectal cancer (CRC) patients, although
the underlying mechanism remains undefined. This study
aimed to gain improved insight into this difference, with a
special focus on improved cancer-specific survival.
Methods The study population consisted of 82,402
patients with invasive CRC who had undergone surgery in
Japan between 1985 and 2004. To estimate improved sur-
vival, multivariate adjustment using patient demographics
and tumor characteristics was performed.

Results Patient characteristics changed over time. The
S-year survival rates increased from 66.5 to 76.3 % dur-
ing the study period. Higher survival rates persisted in
women over time (multivariate-adjustment model—hazard
ratio [HR] 0.87, 95 % confidence interval [CI] 0.85-0.90).
Patients who received surgery during the period 2000-2004
had significantly longer survival than those during the
period 1985-1989 (men: HR 0.70, 95 % CI 0.67-0.74;
women: HR 0.72, 95 % CI 0.67-0.76). However, there was
no gender difference regarding improved survival.
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Conclusions A reduced risk of cancer-specific death
for women relative to men persisted over time; however,
enhancement of survival was equally observed in both gen-
ders. Identification of factors associated with gender differ-
ences and changes over time in CRC survival may serve as
targets for further improvement.

Keywords Colorectal cancer - Gender differences -
Cancer specific survival - Improvement in survival

Introduction

Colorectal cancer (CRC) remains a serious health prob-
lem. It is the second most common cancer in women and
the third in men, accounting for >1.3 million newly diag-
nosed cases annually worldwide [1]. Current estimates
indicate that the incidence of CRC could increase to >2
million in the near future [1]. In contrast to such a steeply
increasing incidence, a downward trend in CRC mortal-
ity has been observed in some countries, suggesting a
potential improvement in CRC survival in recent years [2,
3]. According to the CONCORD-2 study that analyzed
survival regarding 11 common cancers in >25 million
cases collected from 67 countries, the CRC survival rate
increased over the period from 1995-2009, and the 5-year
relative survival rates >60 % in 22 countries [4]. A report
from the Epidemiology and End Results (SEER) program
in the United States indicated an indisputable improve-
ment in CRC survival between 1970 and 1973 and between
2004 and 2010 [S]. In particular, the 5-year relative survival
rates of patients with colon and rectal cancer increased by
14.8 and 19.7 %, respectively, during these periods [5]. In
Japan, small but significant improvements in the 5-year rel-
ative survival rate of 1.2 % for colon cancer and 2.9 % for
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Abstract

Background  Although postoperative adjuvant chemother-
apy with S-1, an oral fluoropyrimidine, has become a
standard of care for gastric cancer in Japan, nonresponders
may suffer from the cost and adverse reactions without
clinical benefit. This multicenter exploratory phase II trial
was conducted 1o see whether a chemosensitivity test, the
collagen gel droplet embedded culture drug sensitivity

For the JACCRO-GC04 Group.

The investigators in the Japan Clinical Cancer Research Organization
Gastric Cancer 04 (JACCRO GC-04) Group are listed in the
Appendix.
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test (CD-DST), can adequately select patients for
chemotherapy.
Methods The CD-DST using four different concentra-

tions of 5-fluorouracil was conducted with resected speci-
mens from preregistered patients who underwent
gastrectomy with D2 or more extensive lymphadenectomy.
Patients who were histopathologically confirmed to
have stage II or greater disease without distant metastasis
were eligible for final enrollment. All patients underwent
protocol-specified adjuvant chemotherapy with S-1. Three-
year relapse-free survival was compared between patients
determined as sensitive by the CD-DST (responders) and
those deemed insensitive (nonresponders), Appropriate
cutoff values for in vitro growth inhibition were defined
when the hazard ratio for relapse in responders and the log-
rank P values were at their minimum.
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