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ABSTRACT

Background. Adjuvant chemotherapy is currently offered rou-
tinely, as standard, after radical resection for patients with rec-
tal cancer receiving neo-adjuvant chemoradiation. However,
the efficacy of adjuvant chemotherapy in patients with ypTis-
2N0M0 has not been documented to the same extent, and the
survival benefit remained controversial. The purpose of this
work was to determine the role of chemotherapy in patients
with ypTis-2N0M0 classification.
Materials and Methods. Data were obtained from the Surveil-
lance, Epidemiology, and End Results database (n 5 4,217). A
propensity score model was utilized to balance baseline
covariates.
Results. Of the 4,217 included patients, 335 with ypTis-2N0M0
did not receive adjuvant chemotherapy. There were comparable
cancer-specific survivals (CSS) between those undergoing adjuvant
chemotherapy or not (log-rank test5 0.136, p 5 .712) in the over-
all sample. After propensity score matching, the cancer-specific

survival did not differ between the chemotherapy and obser-
vation groups (log-rank test5 0.089, p 5 .765). Additionally,
the Cox model did not demonstrate adjuvant chemotherapy
as the prognostic factor, with hazard ratio5 0.95 (95% confi-
dence interval 0.69–1.32) for CSS. Furthermore, the 10-year
cumulative CSS was 78.7% and 79.4% between the chemo-
therapy and observation groups, indicating no significance,
and no impact of adjuvant chemotherapy on survival was
observed in different subgroups stratified by Tstage, histolog-
ical grade, histology, lymph nodes, and tumor size.
Conclusion. Patients with ypTis-2N0 rectal cancer did not bene-
fit from adjuvant chemotherapy after preoperative radiology
and radical surgery in this cohort study. These results provided
new insight into the routine use of adjuvant chemotherapy for
patients with rectal cancer with completed neo-adjuvant radio-
therapy and curative surgery.The Oncologist 2018;23:1–9

Implications for Practice: Inconsistent recommendations for patients with rectal cancer receiving neo-adjuvant chemoradiation are
offered by clinical guidelines. Adjuvant chemotherapy had no cancer-specific survival benefit, not only in the whole cohort, but also
in the propensity score-matched cohort. A Cox model also confirmed adjuvant chemotherapy was not a significant prognostic factor
in ypTis-2N0 rectal cancer. No survival benefit conferred by adjuvant chemotherapy was observed, regardless of whether T stage,
histological type, grade, lymph nodes and tumor size varied.

INTRODUCTION

Neo-adjuvant chemoradiotherapy (CRT) followed by radical
surgery is the recommended optimal treatment for locally
advanced rectal cancer [1]. This is based on the fact that
preoperative radiotherapy before curative surgery reduces
recurrence and improves survival [2]. Similarly, adjuvant chem-
otherapy has an established role for patients with locally

advanced rectal cancer, reducing the risk of recurrence and
mortality by up to 20%–30% [3]. Therefore, is adjuvant che-
motherapy necessary on the patients with completed neo-
adjuvant radiotherapy and curative surgery? The National Com-
prehensive Cancer Network recommended postoperative adju-
vant chemotherapy for all patients undergoing preoperative
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chemoradiotherapy regardless of the final yield pathology [4],
and the European Society for Medical Oncology guidelines
stated that “similar to the situation in colon cancer Stages III
(and “high-risk” Stage II), adjuvant chemotherapy can be pro-
vided, even if the scientific support for sufficient effect is less”
[5]. So, the efficacy of adjuvant chemotherapy in patients after
preoperative CRTand surgery has not been documented to the
same extent, and the survival benefit remained controversial
[6]. For example, an analysis and a Cochrane review, performed
to evaluate published studies, both showed that adjuvant
chemotherapy seemed to improve 5-year disease-free survival
(DFS) and overall survival (OS) rates [6, 7]. However, Breugom
et al. did not identify an improvement in OS among patients
with either node-negative or node-positive disease in the case
of chemotherapy [8]. Apart from this retrospective trial,
randomized phase III trials Chronicle and PROCTOR-SCRIPT
both could not show an apparent benefit of adjuvant chemo-
therapy after preoperative radiotherapy and total mesorectal
excision (TME) on OS, DFS, and recurrence rate [9, 10]. How-
ever, the T stages and status of lymph nodes (LN) were not
taken into consideration separately; ypTis-2N0 patients, who
were considered to have a good prognosis, were excluded. Is
there any additional survival benefit posed by chemotherapy?
So far, there has been no research concerning this concept. The
additional use of adjuvant therapy, however, has potential
implications in terms of financial costs, morbidity, and mortal-
ity.With these heterogeneous results and the potential harmful
effects of chemotherapy, we determined to assess the value of
adjuvant chemotherapy after preoperative radiology and sur-
gery in ypTis-2N0 patients.

MATERIALS AND METHODS

Data Preprocessing
To evaluate patterns of utilization and the effect of adjuvant
chemotherapy, this cohort study was performed on patients
with completed neo-adjuvant radiotherapy and curative surgery
extracted from 1988 to 2014 in the Surveillance, Epidemiology,
and End Results (SEER) program database [11]. The SEER data on
cancer trends included multiple population-specific cancer regis-
tries across the U.S. and created the largest volume of cancer-
relevant data and statistics. All patients with ypTis-2N0M0 classi-
fication, defined as depth of invasion within the border of the
muscular layer, and no nodal involvement after neo-radiation
and curative surgery were enrolled in the current analysis
according to the American Joint Committee on Cancer staging
system. In all rectal cancer patients, we restricted our analysis to
those whose death was caused by cancer, date of diagnosis was
after 1988, final tumor pathology was stage 0 or I, and treatment
strategy was adjuvant chemotherapy and observation.

Outcome Variable and Covariates
The primary outcome variable for our study was cancer-specific
survival time. Patients were censored when they died of other
causes or were still alive at the end of the follow-up period.
We selected clinical covariates associated with adjuvant che-
motherapy. We also stratified patients by each covariate,
performed cancer-specific survival analysis, and constructed a
Cox model in each subgroup, including histological grade,
tumor size, regional nodes examined, T stages, and histology
information.

Statistical Analysis

Propensity Score Matching

We defined propensity score as the probability of patients with
chemotherapy. To include prognosis-related covariates, the pro-
pensity score model is preferable to those influencing the
treatment-selection process [12]. Briefly, those important prog-
nostic factors in combination with records in SEER, including
race, gender, age, tumor size, tumor number, T stage, histologi-
cal grade, lymph node retrieved, etc., were utilized to create
propensity score models. The propensity scores were calculated
by a nonparsimonious multivariable logistic regression model,
which used adjuvant chemotherapy as the outcome of interest
and prognostic factors as covariates. A nearest neighbor and 1
to 2 matching algorithm was performed within default caliper
(0.2) in SPSS version 22 (IBM, Chicago, IL) [13].

Descriptive and survival statistical analyses were adopted
to assess the impact of adjuvant chemotherapy on patients
with neo-radiology and surgical treatment of rectal cancer.
Categorized data were summarized using contingency tables
and assessed by chi-square test or Fisher’s exact test for de-
mographic and tumor characteristics of patients in groups
(Adjuvant chemotherapy and No chemotherapy). We also per-
formed multivariate Cox proportional hazards regressions for
adjuvant chemotherapy, histological grade, and tumor size.
Moreover, cancer-specific survivals were calculated to evaluate
the impact of chemotherapy using the Kaplan-Meier analysis.
The log-rank test was used to determine whether the Kaplan-
Meier survival curves for the two groups were statistically
equivalent. Above all, cut points for categorical variables includ-
ing age, tumor size, and number of lymph nodes were chosen
to identify the effect of chemotherapy in subanalysis, which
allowed for estimation of the treatment effect on survival while
minimizing bias. Last, hazard ratio (HR) and RR were calculated
to assess the importance of chemotherapy, and 1-, 3-, 5-, and
10-year survival rates were calculated in different treatment
groups. A p value of <.05 was considered statistically signifi-
cant. Statistical analyses were performed using the statistical
software package SPSS for Windows, version 22.

RESULTS

Data Source and Propensity Score Matching
In the SEER database from 1988 to 2014, 4,217 patients with
rectal cancer, who completed neo-adjuvant radiotherapy and
curative surgery, were confirmed as ypTis-2N0M0 on final
pathology. Among the enrollment of this study, 3,882 patients
received adjuvant chemotherapy (chemo group) and the
remaining 335 patients did not, only for observation (no-chemo
group). There existed systematic differences in demographics
and preoperative data between chemo and no-chemo groups in
the overall samples. Compared with patients not receiving
chemo treatment, those undergoing adjuvant chemotherapy
had more common mucinous adenocarcinoma histology and
fewer retrieved lymph nodes and were younger in age (p< .001
for all; supplemental online Table 1). The unbalanced distribution
of those characters was indicated in the overall samples.

Therefore, to achieve a balanced distribution of these
baseline covariates, a propensity score model was performed
(ratio 1:2). After propensity score matching, the pairwise
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comparisons of all covariates were not significant (p> .05; sup-
plemental online Table 2), which demonstrated that the charac-
teristics were balanced between the two treatment groups.
This matched cohort totaled 1,002 patients, and the number of
chemo group patients was twofold that of the no-chemo group
(668:334). Furthermore, we conducted an inequality analysis to
test whether the sample size was sufficient to reach a power of
0.8, and it showed that at least 548 and 302 patients were
needed in two arms, respectively. Therefore, this propensity
score-balanced cohort (668:334) could achieve high power.

Cancer-Specific Survival Analysis in Overall Samples
Kaplan-Meier survival analysis revealed there were comparable
cancer-specific survivals of those undergoing adjuvant chemo-
therapies or not (log-rank test5 0.136, p 5 .712; Fig. 1A). The
per-protocol analysis demonstrated an HR of 0.95 for cancer-
specific survivals (95% confidence interval [CI] 0.72–1.26) for
adjuvant chemotherapy. It was also confirmed in multivariable
analysis that adjuvant chemotherapy did not provide additional
survival benefit (Fig. 1B). On the contrary, only younger age and

more lymph nodes retrieved seemed to confer improved sur-
vival benefit. To consolidate the above result, the matched
cohort and patients in the last 10 years (2004–2014) were ana-
lyzed thoroughly below.

As the modern standard for treating rectal cancer was
established in 2004, we enrolled patients with ypTis-2N0M0
only in the last 10 years (2004–2014) for validation. Consis-
tently, no statistically significant difference was observed
between the two groups (log-rank test5 0.342, p 5 .559).
However, the arm of the group without adjuvant chemotherapy
only included 150 patients, not reaching a high statistical
power.

Survival Effect of Adjuvant Chemotherapy in
Propensity Score-Balanced Cohort
The propensity score-matched cohort demonstrated that mor-
tality rate was 15.47% (n 5 155) in all. Adjuvant chemotherapy
was not associated with reduced cancer-specific mortality at
1 year (vs. no chemo, 1.65%:2.99%), 3 years (5.33%:7.41%),
5 years (10.61%:12.67%), and 10 years (18.46%:19.85%;

Figure 1. Kaplan-Meier survival plots of cause-specific survival. (A): Data based on the receipt of adjuvant chemotherapy in the entire
sample. (B): HR of every clinical covariate from Cox model.

Abbreviations: CI, confidence interval; CSS, cancer-specific survival; HR, hazard ratio; T, tumor.

Figure 2. Comparison between adjuvant and no-adjuvant chemotherapy groups in the propensity score-matched cohort. (A): Kaplan-
Meier curves for cancer-specific survival. (B): HR of every clinical covariate from the Cox model.
Abbreviations: CI, confidence interval; CSS, cancer-specific survival; HR, hazard ratio, T, tumor.
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supplemental online Table 3). Furthermore, it was estimated
that the 10-year cumulative cancer-specific survival was 78.7%
and 79.4% in those receiving adjuvant chemotherapy or not,
respectively. Additionally, the cumulative rectal cancer-specific
survival at 1, 3, and 5 years was presented in the same pattern
regarding chemotherapy (supplemental online Table 4). No sig-
nificance was demonstrated in cancer-specific survival at any
time point.

Overall, the cancer-specific survival curves were similar
between adjuvant chemo and no-chemo groups. No statisti-
cally significant difference in CSS was observed (log-rank
test5 0.089, p 5 .765; Fig. 2A). In addition, the per-protocol
analysis demonstrated an HR of 0.95 for cancer-specific surviv-
als (95% CI 0.69–1.32) for adjuvant chemotherapy. We then
adjusted other covariates by the Cox proportional model and
got the same results: Adjuvant chemotherapy was not associ-
ated with a survival benefit. Consistently, only younger age was
found to provide survival benefit with statistical significance
(Fig. 2B).

Impact of Adjuvant Chemotherapy on Survival in
Different Clinical Subgroups
We then stratified patients according to the clinical covariates
and identified the impact of adjuvant chemotherapy on survival
in different subgroups. Based on the T stage, the cancer-specific

survival of adjuvant chemotherapy was comparable with that
in the no-chemo group, regardless of whether the T stage var-
ied (Fig. 3A–3C). In T1-stage patients (n 5 356), the 3- and
5-year survival rates were 92.4%6 2.6% and 87.9%6 3.3% in
the no-adjuvant-chemo group and 94.5%6 1.5% and 90.9%6

2.0% in the adjuvant chemo group. In T2-stage patients
(n 5 605), the 3- and 5-year survival rates were 94.2%6 1.7%
and 88.1%6 2.5% in the no-adjuvant-chemo group and
98.2%6 0.7% and 96.3%6 1% in the adjuvant chemo group.
The multivariable Cox model also did not show apparent sur-
vival benefits for chemotherapy in various T-stage groups (RR:
1.04, 95% CI 0.78–1.39; Fig. 3D).

Impact of Chemotherapy on Survival in Different
Histological Type
In line with stage subgroups, adjuvant chemotherapy did not
have a significant role in subgroups of histological type. Chem-
otherapy did not seem to improve survival in adenocarcinoma
patients, with 3- and 5-year survival rates of 93.9%6 1.3%
and 89.6%6 1.7% in the chemo group versus 90.2%6 2.3%
and 81.46 3.1% in the no-chemo group (Fig. 4A). Consistently,
in the mucinous adenocarcinoma group (n 5 473), 3- and 5-
year survival rates were 94.6%6 1.9% and 91.2%6 2.4% in
the no-chemo group versus 99%6 0.6% and 97.9%6 0.9% in
the chemo group (Fig. 4B). Furthermore, we calculated the

Figure 3. Survival curves and RR in different T-stage subgroups. Kaplan-Meier curves for CSS between adjuvant and no-adjuvant chemo-
therapy groups in Tis (A), T1 (B), and T2 (C). Risk ratio of different T stage (D).
Abbreviations: CI, confidence interval; CSS, cancer-specific survival; HR, hazard ratio; RR, risk ratio; T, tumor; Tis, tumor in situ.
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disease-specific mortality rate by the Cox proportional model
and got the same results in the adenocarcinoma group (RR:
1.02; 95% CI: 0.72–1.44) and in the mucinous adenocarcinoma
group (RR: 0.66; 95% CI: 0.66–1.91; Fig. 4C).

Chemotherapy Effects Stratified by Histological Grade
Because histological grade was significantly associated with
benefit of adjuvant chemotherapy, we further split patients by
grade to investigate their effects. Survival curves were con-
structed for three subgroups. Regardless of the histological
grade, adjuvant chemotherapy did not have survival benefit in
well-, moderate-, and poorly differentiated cancers (log-rank
test5 3.305, p 5 .069; log-rank test5 2.78, p 5 .095; log-rank
test5 1.401, p 5 0.294, respectively), and this trend was most
apparent in poorly differentiated cancers (Fig. 5A–5C). Finally,
we calculated the adjuvant chemotherapy’s RRs in three groups
(Fig. 5D). The result also indicated that chemotherapy did not
play a critical role in different subgroups.

Subanalysis of Retrieved Regional Lymph Nodes and
Tumor Size
Kaplan-Meier unadjusted survival analyses stratified by
retrieved regional lymph nodes (LN <12 and LN �12) and
tumor size (<50 mm and�50 mm) were used to compare sur-
vival between the no-chemo group and the chemo group. No
better outcome was produced by chemotherapy (all p> .05;
Fig. 6A, 6B) relative to the no-chemo group, regardless of the
number of regional lymph nodes retrieved. In addition, we

further analyzed the individual result using different cutoff val-
ues of retrieved regional lymph node numbers ranging from 5
to 20. The effects of CSS in patients with n (cutoff point) or
more nodes and fewer than n nodes were calculated, respec-
tively. The survival rates of patients with different cutoff values
were all comparable between the chemo and no-chemo
groups. In the per-protocol analysis, the HR was 1.04 (95% CI
0.78–1.39). No survival benefit conferred by adjuvant chemo-
therapy was observed when the tumor size was stratified by
<50 mm and �50 mm (Fig. 7A, 7B). We then adjusted other
covariates by Cox proportional model and got the same results:
no reduced RR observed in chemo group (Fig. 7A), regardless
of whether the tumor size varied.

DISCUSSION

In this study, the largest baseline covariate-balanced cohort of
yielded early rectal cancer was created by propensity-score
matching, and impacts of adjuvant chemotherapy on survival
were investigated. In all results, adjuvant chemotherapy had no
cancer-specific survival benefit, not only in the whole cohort, but
also in the propensity score-matched cohort. The Cox model also
confirmed adjuvant chemotherapy was not a significant prog-
nostic factor in ypTis-2N0 rectal cancer. Regardless of whether T
stage, histological type, differentiation grade, retrieved regional
lymph nodes, and tumor size varied, there was still no survival
benefit conferred by adjuvant chemotherapy.

This current study is unique in comparing any postoperative
chemotherapy against observation alone in ypTis-2N0 rectal

Figure 4. Impact of histological type on the CSS survival between adjuvant and no-adjuvant chemotherapy groups (A, B). Risk ratio of ade-
nocarcinoma and mucinous adenocarcinoma (C).
Abbreviations: CI, confidence interval; CSS, cancer-specific survival; HR, hazard ratio; RR, risk ratio.
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cancer. Some small sample-size trials or subgroup analyses con-
cerning the impact of postoperative adjuvant chemotherapy
for patients in the ypT0-2N0 classification have previously
been conducted. Consistently, lower ypStage subgroups, such
as stage I/II, could not obtain survival benefit from adjuvant
chemotherapy. In contrast, higher ypStage, such as ypStage III
(ypN1-2), were proposed to have obtained greater benefit
from chemotherapy [14]. Subsequently, no improvement in
survival was observed in patients with ypT0-2 N0 classification
after neo-chemoradiation and curative surgery when postoper-
ative adjuvant chemotherapy was applied [15]. Later, those
results were confirmed by Govindarajan, who presented com-
parable 5-year DFS between patients who did and did not
receive adjuvant treatment regardless of T stage classifications
[16]. In addition, two other trials [17, 18] also claimed that add-
ing adjuvant chemotherapy did not significantly prolong the
survival of patients with ypN0 classification. However, the retro-
spective design nature, small size sample, and selection bias of
those studies were frequently considered to be potential draw-
backs. Hence, no consensus was reached on the basis of yield
pathologic stage of the patient in determining the necessity for
adjuvant chemotherapy.

Here, the largest baseline covariates balanced by propen-
sity score matching demonstrated that adjuvant chemotherapy

had no cancer-specific survival benefit in ypT0-2N0 classifica-
tion, which added more clear evidence of the lack of benefit of
chemotherapy applied in ypStage I rectal cancers. The main rea-
son was related to accurate estimation for postoperative
pathology, as the final pathologic stage is most prognostic of
oncologic outcomes in locally advanced rectal cancer patients
after neo-chemoradiation [19]. Prolonging overall survival may
require better control of relapse; Chang Hyun Kim showed that
the ypStage group and corresponding pStage group had identi-
cal local relapse rate and that both staging systems displayed
similar discriminatory power in predicting relapse [20]. Espe-
cially at stage I, ypStage I, and pStage I, similar 10-year local
recurrence rates were demonstrated, and as a result, ypStage I
in rectal cancer is assumed a good prognostic factor, much like
pStage I. In fact, chemotherapy is only effective for patients
with poor prognosis, such as those with stage III or T3-4 dis-
ease, just as the ADORE trial examining the role of oxaliplatin
and leucovorin as chemotherapy for rectal cancer reported. It
turned out that patients with final pathological stage III disease
received improved survival benefit but patients with stage I
and II disease did not [21]. That is why we did not observe any
survival benefit in ypStage I when adding chemotherapy.

Tumor biology modification from chemoradiation may be
another reason for the lack of benefit from chemotherapy. The

Figure 5. Impact of histological grade on the CSS survival between adjuvant and no-adjuvant chemotherapy groups: well differentiated
(A), moderately differentiated (B), and poorly differentiated (C). Risk ratio of histological grade (D).
Abbreviations: CI, confidence interval; CSS, cancer-specific survival; HR, hazard ratio; RR, risk ratio.
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molecular characteristics of cancer cells are dynamic and
changeable and respond to chemo or radiology treatments, a
process through which minor and dormant lineages can
become dominant. After exposure to chemo or radiology treat-
ments, cancer stem cells are able to survive to repopulate a
tumor refractory to chemotherapy [22, 23]. Concerning chemo-
therapy resistance in colorectal cancer, there might be various
mechanisms that are linked, including the evolution of muta-
tional profiles [24] and epithelial-mesenchymal transition
(EMT) changes [25], in addition to stem cells dynamics [26].

However, contrary to the results of our study, a potential
advantage from adjuvant chemotherapy was sometimes demon-
strated in some retrospective studies [27, 28]. This can be attrib-
uted to the fact that the majority of these reports only
presented overall survival rather than CSS in their analyses,
which allowed non-cancer-related comorbidities to affect sur-
vival outcomes. Given that the tumor behavior is routinely eval-
uated by cancer-specific survival, CSS is one of the most sensitive
factors of the intended effects of biological characteristics. Unlike
overall survival, CSS is less influenced by disparities in the treat-
ment of relapsed disease, management of comorbidities, and
differential rates of death from competing causes unrelated to
cancer. Additionally, the retrospective design and unbalanced
baseline of those studies may be considered to be other poten-
tial reasons. However, our propensity score matching was uti-
lized to mitigate these limitations by matching the comorbidity
levels, ages, T stages, and other relevant characteristics between
the chemo- and observation group. Furthermore, the T stages
and status of lymph nodes were not considered separately,

because patients with positive lymph nodes had different
responses to chemotherapy than patients with negative nodes
[29]. Therefore, the heterogeneity from the combined stages
may explain some of the contradictions concerning the progno-
sis of patients with chemo. Last, the different schedules of
follow-up periods may explain some of the contradictions rela-
tive to the effectiveness of adjuvant chemotherapy. For instance,
in short-term follow-up, a subset of data from the European
Organisation for Research and Treatment of Cancer (EORTC) Trial
22921 revealed that adjuvant chemotherapy prolonged survival
in ypT0-2, but not in ypT3-4 patients [27]. But when the EORTC
Trial was completed with prolonged follow-up, it turned out that
chemotherapy after preoperative radiotherapy did not affect
DFS or OS, which was confirmed in both ypT0-2 and ypT3-4
classifications [30]. Consistent with our results, the 10-year
cumulative cancer-specific survival was comparable, with 78.7%
and 79.4% CSS in those receiving adjuvant chemotherapy or not,
respectively; on the contrary, the 3-year CSS in the chemo group
was up to 2% greater than the observation group.

Although SEER is characterized by a large sample of patients
for identifying gross trends and interesting patterns, some
potential drawbacks of this study need to be considered. First, a
different interval before starting adjuvant chemotherapy is inevi-
table in any real-world database, so appropriate adjustment for
this interval should be performed to determine the effect of an
intervention. Second, the data set also does not include certain
important prognostic indicators that could confound the survival
analyses, such as type and course of chemotherapy or dose and
fractionation of radiation. Last, chemotherapy compliance and

Figure 6. Impact of retrieved regional lymph nodes on the CSS survival between adjuvant and no-adjuvant chemotherapy groups: fewer
than 12 (A), more than 12 (B). Risk ratio of different retrieved regional lymph nodes (C).
Abbreviations: CI, confidence interval; CSS, cancer-specific survival; HR, hazard ratio; RR, risk ratio.
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clinical tumor node metastasis (TNM) staging, which has usually
been the main focus in most rectal adjuvant trials, should be
accounted for in the data.

CONCLUSION
Rectal cancer patients with ypTis-2N0 did not benefit from
adjuvant chemotherapy after preoperative radiology and radi-
cal surgery, which supported the results of previous studies
investigating the role of adjuvant chemotherapy in ypTis-2N0.
Further refinement is necessary to identify the subset of
patients that is most likely to benefit from adjuvant chemother-
apy. It is also essential to determine the optimal duration and
intensity of the adjuvant chemotherapy regimen.
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Editor's Note:
See the related commentary, “The Increasingly Complicated Approach to Rectal Cancer,” by David P. Ryan, on
page 728 of this issue.
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