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Purpose: There is no clear evidence of the benefit of adjuvant chemotherapy (AC) in stage IIA colon cancer. Therefore, we 
aimed to evaluate the prognostic factors and survival benefit of AC in this disease. 
Methods: A retrospective data collection for patients who underwent radical surgery for colon cancer between January 
2008 and December 2015 was undertaken. The cohort was divided into the no-AC and AC groups. 
Results: We included 227 patients with stage IIA colon cancer in our study cohort, including 67 and 160 patients in the 
no-AC and AC groups, respectively. The number of retrieved lymph nodes and the presence of tumor complications as 
obstruction or perforation were independent risk factors for survival. In the no-AC group, there was a significant differ-
ence in survival according to the number of retrieved lymph nodes. In the AC group, there were significant differences in 
survival according to sidedness and preoperative carcinoembryonic antigen (CEA). There was no significant difference in 
survival between the no-AC and the AC groups.  
Conclusion: The number of retrieved lymph nodes and the presence of tumor complications were prognostic factors for 
stage IIA colon cancer but lymphovascular and perineural invasion were not. Sidedness and preoperative CEA could be 
used as factors to predict the benefit of adjuvant chemotherapy. Currently, it is believed that there is no benefit of AC for 
stage IIA colon cancer. Further studies are needed to determine the survival benefit of adjuvant chemotherapy in stage IIA 
colon cancer.
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INTRODUCTION

Colorectal cancer is the second most common cancer in Korea 
(28,111/100,000, 12.1%) after stomach cancer (29,685/100,000, 
12.8%) [1]. Localized disease, which is defined as tumor limited 
to the colon or rectum without any spread to adjacent organs or 
lymph node (LN) according to the summary stage by SEER (sur-
veillance, epidemiology, and end results) program, corresponding 
to stage I or IIA based on the American Joint Committee on Can-
cer (AJCC) 8th edition accounts for 36.1% of all colorectal can-

cers, and its 5-year overall survival rate was 94.5% [2].
Worldwide treatment guidelines currently recommend adjuvant 

chemotherapy (AC) with capecitabine of 5-fluorouracil (FU)/leu-
covorin with or without oxaliplatin for pathologic T3N0M0 (stage 
IIA) colon cancer with high risk for systemic recurrence. How-
ever, due to lack of clear evidence, there is a controversy regarding 
its benefit over its adverse effects. Apart from the generally known 
adverse effects of cytotoxic agents which include stomatitis, nau-
sea, vomiting, or diarrhea, accumulation of oxaliplatin can cause 
long-lasting or permanent peripheral neuropathy and severely in-
terfere with the quality of life. Despite the favorable survival out-
comes of stage IIA colon cancer, a significant number of patients 
may not get any benefits; rather, they can be harmed by overtreat-
ment. Moreover, this results in personal and national economical 
wastage due to unnecessary treatment. Recently, the International 
Duration Evaluation of Adjuvant Chemotherapy (IDEA) collabo-
ration group has reported the oncologic non-inferiority of 
3-month to 6-month CAPOX (capecitabine and oxaliplatin) regi-
men with significantly decreased neurotoxicity in stage III [3] and 
high-risk stage II colon cancer patients [4], and has formulated 
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major guidelines which many physicians have incorporated into 
their practice. However, there is a lack of research about the spe-
cific subgroup of stage IIA colon cancers that can be oncologically 
safe without any AC. 

In the last few decades, universal standardization of complete 
mesocolic excision and central vessel ligation have improved the 
surgical outcome and the accuracy of pathologic staging [5]. Be-
sides, the development of tests including computed tomography, 
magnetic resonance imaging, or positron emission tomography 
for preoperative clinical staging has increased the rate of diagnosis 
of synchronous metastasis at the initial staging. This has led to a 
decrease in the misdiagnosis of advanced colon cancers as 
T3N0M0 stage IIA colon cancer. Consequently, it can be assumed 
that the prognosis of stage IIA colon cancers today can be more 
favorable than in the past. Therefore, the prognosis and prognos-
tic factors of stage IIA colon cancer need to be reevaluated, and 
the current indication for AC based on the research of the past 
needs to be revalidated.  

METHODS

Patients and treatment
Retrospective data collection was done using electronic medical 
records for all patients that underwent radical surgery for colon 
cancer between January 2008 and December 2015. The cohort 
was achieved based on the following inclusion criteria; histologi-
cally confirmed adenocarcinoma of colon (above 15 cm from anal 
verge), successful R0 resection with adequate LN dissection, and 
pathologic stage IIA (pT3N0M0) according to AJCC 8th edition. 
The exclusion criteria were as follows; distant metastasis, preoper-
ative chemotherapy or radiotherapy, familial adenomatous polyp-
osis or hereditary nonpolyposis colorectal cancer, and diagnosis 
of other malignancies which can affect survival. Patients were rec-
ommended AC if they had 1 or more risk factors for recurrence 
including poorly differentiated histology, lymphatic/vascular in-
vasion, perineural invasion, less than 12 LNs examined, perfora-
tion or obstruction according to National Comprehensive Cancer 
Network (NCCN) guideline. AC was omitted if a patient was 
contraindicated for chemotherapy or refused chemotherapy for 
any reason including medical or surgical problems. This study 
was approved by the Institutional Review Board of Chungnam 
National University Hospital (No. 2020-02-040), and the require-
ment for documentation of written informed consent was waived.

Subgroups
The cohort was divided into a no-AC group and an AC group. 
Chemotherapeutic regimens included 1 year of doxifluridine 
(2,250 mg/day), 5 cycles of tegafur/uracil (tegafur 300 mg, uracil 
672 mg per day), 8 cycles of capecitabine (2,500 mg/m2/day), 12 
cycles of modified FOLFOX-6 (oxaliplatin 85 mg/m2, leucovorin 
400 mg/m2, 5-FU 400 mg/m2 bolus, 5-FU 2,400 mg/m2/day over 
46–48 hours), or 12 cycles of modified FOLFOX-7 (oxaliplatin 85 

mg/m2, leucovorin 400 mg/m2, 5-FU 2,400 mg/m2/day over 46–
48 hours). The patients who had completed less than half of the 
aforementioned schedule were included in the no-AC group. 

Statistical analysis
The clinicopathologic factors of the 2 groups were compared by 
the chi-square test. Multivariate analyses of traditional risk factors 
were conducted by Cox regression analysis. The correlation be-
tween the clinicopathologic factors and survival outcomes (5-year 
disease-free survival [5Y-DFS] and 5-year overall survival [5Y-
OS]) were analyzed separately in each group by Kaplan-Meier 
survival analysis and log-rank test. All statistical analyses were 
performed using IBM SPSS Statistics ver. 20 (IBM Corp., Armonk, 
NY, USA). 

RESULTS

The total number of the stage IIA colon cancer patients in the co-
hort was 227. The number of patients in the no-AC group and 
AC group were 67 and 160 (67 patients had oral 5-FU, 40 patients 
had capecitabine, and 23 patients had FOLFOX), respectively. 
Median follow-up period was 66.74 months (0.69–142.19 
months).

The comparison of clinicopathologic factors between both 
groups is presented in Table 1. The rate of male patients, young 
patients (less than 75 years old), and patients with improved per-
formance (American Society of Anesthesiologists physical status 
classification I or II) were significantly higher in the AC group 
than in the no-AC group (P= 0.045, P< 0.001, and P= 0.010, re-
spectively). There was no significant difference in the presence of 
tumor complications (obstruction or perforation), carcinoembry-
onic antigen (CEA) level, tumor size, number of retrieved LNs, 
tumor differentiation, lymphovascular invasion, or perineural in-
vasion between the groups. 

The multivariate analyses of traditional risk factors are presented 
in Table 2. The number of retrieved LNs was the independent risk 
factor for both 5Y-DFS and 5Y-OS, and the presence of tumor 
complications was the independent risk factor for 5Y-OS.  

The correlation between clinicopathologic factors and survival 
outcomes of the no-AC group are presented in Table 3. Patients 
with less than 12 retrieved LNs had a significantly poorer 5Y-DFS 
(78.6% vs. 100%, P = 0.001) and 5Y-OS (78.6% vs. 100%, 
P= 0.001) than the patients with 12 or more retrieved LNs. There 
was no significant difference in 5Y-DFS and 5Y-OS according to 
tumor sidedness, the presence of tumor complications, CEA level, 
tumor size, tumor differentiation, lymphovascular invasion, or 
perineural invasion. 

The correlation between clinicopathologic factors and survivals 
of the AC group is presented in Table 4. Patients with right colon 
cancer (from cecum to splenic flexure) had significantly better 
5Y-DFS (97.8% vs. 85.6%, P= 0.024) and 5Y-OS (100% vs. 83.2%, 
P= 0.019) than patients with left colon cancer (from descending 
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to sigmoid colon). Moreover, patients with normal CEA (< 5 ng/
mL) had significantly better 5Y-DFS (94.9% vs. 72.2%, P< 0.001) 
and 5Y-OS (97.0% vs. 83.2%, P= 0.002) than patients with ele-
vated CEA (≥ 5 ng/mL). There was no significant difference in 
5Y-DFS and 5Y-OS according to the presence of tumor complica-
tions, tumor size, tumor differentiation, lymphovascular invasion, 

or perineural invasion. 
The comparison of 5Y-DFS and 5Y-OS between the no-AC 

group and AC group is presented in Figs. 1 and 2, respectively. 
There was no significant difference in 5Y-DFS (94.8% vs. 94.0%, 
P = 0.587) or 5Y-OS (94.9% vs. 89.4%, P = 0.239) between the 
groups.

DISCUSSION

Age and performance score are considered to be the major factors 
that affect the decision to use AC for patients with stage IIA colon 
cancer because of the significant difference they exhibit between 
the no-AC and the AC groups. Jeon et al. [6] reported that surgi-
cal oncologists consider the patient’s condition and postoperative 
state rather than high-risk factors to determine the use of AC. The 
2 groups showed no significant difference in the presence of tu-
mor complications, the number of retrieved LNs, lymphovascular 
invasion, or perineural invasion which are conventional risk fac-
tors for recurrence, and this may be because a combination of 
multiple factors was used to estimate the high-risk group. 

The number of retrieved LNs was the only independent prog-
nostic factor significantly affecting both 5Y-DFS and 5Y-OS by 
multivariate analysis. Although patients with less than 12 re-
trieved LNs had significantly poorer 5Y-DFS and 5Y-OS than the 
patients with 12 or more retrieved LNs in the no-AC group, both 
subgroups had similar survival outcomes in the AC group. There-
fore, the number of retrieved LNs was considered to be the prog-
nostic factor of stage IIA colon cancer, and patients with less than 
12 retrieved LNs can benefit from AC. The number of retrieved 
LNs is one of the traditional risk factors for recurrence, and this is 
consistent with our findings. The number of retrieved LNs re-
flects the perfection of radical surgery and pathological evalua-

Table 1. Comparison of clinicopathologic factors between the no-AC 
group and AC group

Variable No-AC (n = 67) AC (n = 160) P-value

Sex 0.045

Male 33 (49.3) 100 (62.5)

Female 34 (50.7) 60 (37.5)

Age (yr) < 0.001

< 75 42 (62.7) 136 (85.0)

≥ 75 25 (37.3) 24 (15.0)

ASA PS classification 0.010

I, II 51 (76.1) 143 (89.4)

III–V 16 (23.9) 17 (10.6)

Sidedness 0.197

Right 26 (38.8) 51 (31.9)

Left 41 (61.2) 109 (68.1)

Tumor complication 0.399

No 59 (88.1) 137 (85.6)

Yes 8 (11.9) 23 (14.4)

CEA level (ng/mL)  0.564

< 5 43 (72.9) 104 (72.7)

≥ 5 16 (27.1) 39 (27.3)

Tumor size (cm) 0.337

< 5 35 (52.2) 77 (48.1)

≥ 5 32 (47.8) 83 (51.9)

No. of retrieved LN 0.489

< 12 15 (22.4) 34 (21.3)

≥ 12 52 (77.6) 126 (78.8)

Differentiation 0.182

Well, moderate 63 (94.0) 156 (97.5)

Poor, mucinous 4 (6.0) 4 (2.5)

Lymphovascular invasion 0.245

No 3 (4.5) 3 (1.9)

Yes 64 (95.5) 157 (98.1)

Perineural invasion 0.331

No 24 (35.8) 64 (40.0)

Yes 43 (64.2) 96 (60.0)

Values are presented as number (%).    
AC, adjuvant chemotherapy; ASA, American Society of Anesthesiologists; PS, 
physical status; CEA, carcinoembryonic antigen; LN, lymph node.

Table 2. Multivariate analysis for 5-year DFS and 5-year OS in all pa-
tients

Variable HR 95% CI P-value

5-yr DFS

   Complication 2.703 0.798–9.150 0.110

   No. of retrieved LN 5.009 1.827–13.733 0.002

   Lymphovascular invasion 0.300 0.037–2.464 0.263

   Perineural invasion 1.771 0.654–4.800 0.261

   AC 1.970 0.570–6.806 0.284

5-yr OS

   Complication 4.050 1.166–14.061 0.028

   No. of retrieved LN 1.612 1.512–14.069 0.007

   Perineural invasion 1.891 0.631–5.664 0.255

   AC 1.456 0.408–5.193 0.562

DFS, disease-free survival; OS, overall survival; HR, hazard ratio; CI, confidential 
interval; LN, lymph node; AC, adjuvant chemotherapy.
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tion. Betge et al. [7] reported that the number of retrieved LNs 
was associated with higher tumor stage, tumor size, and right-
sided location, and a low LN count indicates an adverse outcome 
in patients with locally advanced (T3/T4) disease. Therefore, ef-
forts should be made to retrieve as many LNs as possible during 
surgery to complete radical surgery and aid pathological evalua-
tion, even in the case of clinically N0 colon cancer, especially 

when it is suspected to be more than T3.  
The presence of tumor complications was an independent prog-

nostic factor significantly affecting 5Y-OS, according to multivari-
ate analysis. Nevertheless, there was no significant difference in 
5Y-DFS and 5Y-OS according to the presence of tumor complica-
tions between the groups. It is well-known that emergency sur-
gery for colorectal cancer due to blood loss, obstruction, or perfo-

Table 3. Correlation between clinicopathologic factors and survivals in the no adjuvant chemotherapy groups

Variable No. of patient
5-yr DFS 5-yr OS

Rate (%) P-value Rate (%) P-value

Sex 0.557 0.557

Male 33 96.7 96.6

Female 34 93.2 93.1

Age (yr) 0.279 0.251

< 75 42 97.4 97.3

≥ 75 25 90.7 90.5

ASA PS classification 0.625 0.559

I, II 51 95.7 95.7

III–V 16 91.7 91.7

Sidedness 0.279 0.251

Right 26 90.7 90.5

Left 41 97.4 97.3

Tumor complication 0.087 0.133

No 59 96.4 96.2

Yes 8 80.0 80.0

CEA level (ng/mL) 0.387 0.381

< 5 43 94.7 94.6

≥ 5 16 100 100

Tumor size (cm) 0.088 0.089

< 5 35 90.2 90.0

≥ 5 32 100 100

No. of retrieved LN 0.001 0.001

< 12 15 78.6 78.6

≥ 12 52 100 100

Differentiation 0.687 0.638

Well, moderate 63 94.7 94.5

Poor, mucinous 4 100 100

Lymphovascular invasion 0.819 0.817

No 3 100 100

Yes 64 94.9 94.7

Perineural invasion 0.167 0.170

No 24 100 100

Yes 43 91.8 91.7

DFS, disease-free survival; OS, overall survival; ASA, American Society of Anesthesiologists; PS, physical status; CEA, carcinoembryonic antigen; LN, lymph node.
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ration is associated not only with high postoperative mortality but 
also with poor cancer-specific survival. The reason for this is 
multifactorial. Systemic inflammatory response may release pro-
inflammatory cytokines and growth factors that promote tumor 
growth and compromise immune function [8]. This leads to the 
elevation of C-reactive protein (CRP), which has been reported to 

be associated with poor survival [9]. Okuda et al. [10] reported 
that obstruction was an independent poor prognostic factor for 
stage II colorectal cancer and that even stage II colorectal cancers 
with obstruction showed poorer prognosis than stage III colorec-
tal cancers without obstruction. They suggested the ability of the 
tumor to expand inside resulting in colon obstruction is as signifi-

Table 4. Correlation between clinicopathologic factors and survivals in the adjuvant chemotherapy groups

Variable No. of patient
5-yr DFS 5-yr OS

Rate (%) P-value Rate (%) P-value

Sex 0.538 0.902

Male 100 88.1 94.5

Female 60 91.5 93.2

Age (yr) 0.438 0.117

< 75 136 90.0 95.4

≥ 75 24 86.5 83.7

ASA PS classification 0.639 0.806

I, II 143 89.0 94.1

III–V 17 93.8 92.9

Sidedness 0.024 0.019

Right 51 97.8 100

Left 109 85.6 91.2

Tumor complication 0.661 0.268

No 104 90.0 92.9

Yes 39 85.9 100a 

CEA level (ng/mL) < 0.001 0.002

< 5 137 94.9 97.9

≥ 5 23 72.2 83.2

Tumor size (cm) 0.229 0.201

< 5 77 86.2 92.9

≥ 5 83 92.3 94.9

No. of retrieved LN 0.098 0.316

< 12 34 80.8 90.2

≥ 12 126 91.7 94.9

Differentiation 0.559 0.560

Well, moderate 156 89.2 93.8

Poor, mucinous 4 100 100

Lymphovascular invasion 0.172 0.625

No 3 66.7 100

Yes 157 89.8 93.8

Perineural invasion 0.838 0.954

No 64 89.8 94.9

Yes 96 89.1 93.3

DFS, disease-free survival; OS, overall survival; ASA, American Society of Anesthesiologists; PS, physical status; CEA, carcinoembryonic antigen, LN, lymph node.  
a7-year OS, 59.3%.
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cant for poor survival as its ability to expand outside, that is, pT4. 
Based on the definition of stage IIA colon cancer, it cannot have 
pT4; however, clinical situations such as obstruction or perfora-
tion can indicate that these cancers belong to an advanced sub-
group of pT3, and therefore, T staging becomes significant. This 
suggests that a different T staging system that is more specific and 
accurate than the current system is needed. 

Although there was no significant difference in the 5Y-DFS and 
5Y-OS between the patients with left and right colon cancer in the 
no-AC group, the patients with right colon cancer had a signifi-
cantly better 5Y-DFS and 5Y-OS than those with left colon cancer 
in the AC group. Although sidedness is not a prognostic factor for 
survival, it can be a predictive factor for response to AC in stage 
IIA colon cancer. Based on the present result, it may be presumed 
that patients with right colon cancer could benefit from AC while 
those with left colon cancer would not. 

Many researches have reported the differences between left and 
right colon cancers at the various aspects of epidemiology, clinical 
course, survival, genetics, molecular biology, and microbiology. 
Generally, right colon cancer has been shown to be associated 
with poor differentiation, advanced-stage disease, distinct genetic 
mutations, and inferior prognosis, especially in stage III and IV 
colon cancers [11]. Weiss et al. [12] reported the mortality by 
stage for right and left colon cancers. They reported that there was 
no overall difference in the 5-year mortality rate between right 
and left colon cancers. However, for stage II disease, right colon 
cancer had lower mortality, while for stage III, right colon cancers 
had higher mortality than left colon cancer [12]. The differences 
by sidedness were considered due to complex mechanisms of ge-

netic and epigenetic changes caused by inherited and environ-
mental factors and insisted that not only the tumor stage or grade 
but also molecular mechanisms of carcinogenesis related to the 
anatomical site needs to be considered for the management of co-
lon cancer. Guinney et al. [13] presented the international consor-
tium for 4 consensus molecular subtypes (CMS) of colorectal 
cancers. The characteristics of CMS1 tumors, also known as mic-
rosatellite instability immune type, are microsatellite instability, 
CpG island methylator phenotype-high, BRAF mutations, and 
immune infiltration and activation, and these tumors are fre-
quently diagnosed in right colon cancers. Notably, the CMS1 
population had a very poor survival rate after relapse, in agree-
ment with many studies reporting poor prognosis for patients 
with BRAF mutations. A systematic review and meta-analysis by 
Petrelli et al. [14] reported that left colon cancer was associated 
with a significantly lower mortality, and this was independent of 
stage, race, or AC. Based on these results, patients with right colon 
cancers might have a chance to improve survival with AC because 
of their poor prognosis, and the results of the present study sup-
port this possibility. Petrelli et al. [14] insisted that sidedness 
should be acknowledged as a criterion for establishing prognosis 
in all stages of disease, and it should be considered when deciding 
treatment in metastatic setting. Moreover, it represents a stratifi-
cation factor for future adjuvant treatment. For metastatic colon 
cancer, sidedness should be considered for the selection of tar-
geted therapy. However, its significance for AC in nonmetastatic 
colon cancer was barely studied until now. In this era of precision 
medicine, we need further studies about stratification factors like 
sidedness, especially for controversial population with stage IIA 

Fig. 1. Comparisons of 5-year disease-free survival (DFS) between 
adjuvant chemotherapy (AC) group and no-AC group. 
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Fig. 2. Comparisons of 5-year overall survival (OS) between adju-
vant chemotherapy (AC) group and no-AC group.
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colon cancer. 
Although there was no significant difference in the 5Y-DFS and 

5Y-OS between patients with normal and elevated CEA in the no-
AC group, the patients with normal CEA had a significantly bet-
ter 5Y-DFS and 5Y-OS than those with elevated CEA in the AC 
group. Although it is difficult to presume that benefit of AC 
would be correlated with CEA based on the result of the present 
study, CEA may be one of the potential predictive factors for effi-
cacy of AC. 

CEA is a traditional tumor marker for monitoring the recur-
rence of several tumors including colon cancer, and elevated pre-
operative CEA has been considered to be related to a poor prog-
nosis [15]. Many studies have reported that CEA was a reliable 
predictor of recurrence and poor survival particularly in stage II 
colon cancer and they supported the use of CEA to guide AC in 
stage II colon cancer [16]. Although many of them suggested that 
AC should be considered for patients with elevated CEA [17], a 
large population-based and propensity score matching study by 
Liu et al. [18] reported that AC did not show substantial survival 
benefit in stage IIA colon cancer with elevated pretreatment CEA, 
and they insisted that stage IIA colon cancer with elevated pre-
treatment CEA should not be treated with AC. Recently, several 
studies have reported the significance of postoperative CEA for 
the prediction of recurrence and survival, not only preoperative 
CEA. A post hoc analysis of the MOSAIC trial reported that use of 
oxaliplatin showed survival benefit only in patients with high-risk 
stage II colon cancer with more than 2.35 ng/mL of postoperative 
CEA and suggested the addition of oxaliplatin to 5-FU only for 
those patients [17].

In the present study, there was no significant difference in the 
5Y-DFS and 5Y-OS of differentiation, lymphovascular invasion, 
and perineural invasion which are traditional risk factors defined 
by current worldwide guidelines. The significance of these risk 
factors to decide the use AC for stage IIA colon cancer needs to be 
reevaluated. A population-based cohort study by Osterman et al. 
[19] investigated ‘emerging’ risk factors (sidedness, pT3 and pT4 
subclassification, LN ratio, tumor deposits, and pre- and postop-
erative CEA and CRP level) which were distinguished from ‘clas-
sic’ risk factors (emergency surgery, pT and pN classification, low 
LN yield, malignancy grade, vascular and perineural invasion, 
and adjuvant treatment) using traditional guidelines. They re-
ported that pN subclassification, sidedness, and elevated postop-
erative CEA correlated with recurrence after adjusting for T and 
N stage and high-risk factors by NCCN guideline. The results of 
the present study also show a low significance of classic prognos-
tic factors including differentiation, lymphovascular invasion, and 
perineural invasion, and possible significance of other predictable 
factors for benefit by AC including sidedness and CEA. 

There was no significant difference in survival outcomes be-
tween the no-AC group and the AC group. The present results 
suggest that there was no benefit of AC for patients with stage IIA 
colon cancer. There are many studies that are not supportive of 

AC for resected stage II colon cancer, including those comparing 
5-FU to observation [20-23] and FOLFOX to 5-FU without oxali-
platin [24, 25]. O’Connor et al. [26] reported that AC did not sub-
stantially improve OS in stage II colon cancer, with or without 
poor prognostic factors. Because stage IIB, in which the tumor 
penetrates to the visceral peritoneum, and IIC, in which it invades 
or is adherent to other organs or structures, are considered as def-
inite risk factors for recurrence [27, 28], AC is considered to be 
beneficial for them [29]. However, there was a relative lack of re-
search for stage IIA colon cancer. Pinto et al. [30] reported on the 
overall good prognosis and absence of recurrence predictive fac-
tors of stage IIA colon cancer and validated the decision of not 
submitting the patients to chemotherapy risks. However, although 
stage IIA colon cancer has a relatively good prognosis, 20% to 
25% of patients eventually die of recurrence. This suggests that 
AC could still be essential for some patients with stage IIA colon 
cancer. However, because the development of examination for 
preoperative staging has decreased the rate of false stage II colon 
cancer (which are actually stage IV disease) diagnosis and the 
progress of surgical techniques such as complete mesocolic exci-
sion has enabled more precise pathologic diagnosis and improved 
prognosis than before, the proportion of patients with stage IIA 
colon cancer who would benefit from AC is considered to have 
decreased. Therefore, it is necessary to refine and reinforce indica-
tions for AC. We need further studies on not only the aforemen-
tioned classic and emerging factors but also the microsatellite in-
stability, genetic mutations, microRNA, circulating tumor DNA, 
or tumor microenvironment to predict prognosis more precisely 
than before and to select the patients who can acquire survival 
benefit. Consequently, personalized and precision medicine 
should be introduced not only for metastatic colon cancer but 
also for nonmetastatic colon cancer with respect to AC and sur-
veillance.

The main limitations of this study are the small cohort size from 
single institution and the retrospective study design. Heterogene-
ity of chemotherapeutic regimens and inconsistent indication for 
AC can also be major bias. Therefore, we need more an optimally 
designed prospective study with a large cohort. 

In conclusion, the number of retrieved LNs and the presence of 
tumor complications were prognostic factors for stage IIA colon 
cancer, but not lymphovascular and perineural invasion. Sided-
ness and preoperative CEA could be used as predictive factors to 
decide on the benefit of AC. According to our study, it is consid-
ered that there was no benefit of AC for stage IIA colon cancer. 
Further study for the selection of the patients who can acquire 
survival benefit of AC is needed.
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