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Background/Aims: Regular surveillance colonoscopy after colon cancer resection 
is recommended for detecting metachronous adenoma and cancer. However, risk 
factors for metachronous neoplasms have not been fully evaluated. We aimed to 
assess risk factors for advanced metachronous neoplasms during surveillance 
colonoscopy after colon cancer resection.
Methods: Patients who underwent curative colectomy for nonmetastatic colon 
cancer between January 2002 and December 2012 were evaluated and followed up 
to December 2017.
Results: A total of 293 patients were enrolled in this study. Among these, 179 (61.1%) 
were male, and the mean age was 63.2 ± 10.4 years. On perioperative clearing colo-
noscopy, synchronous high-risk adenomas (number ≥ 3, size ≥ 10 mm, high-grade 
dysplasia, villous histology, and serrated adenoma ≥ 10 mm) were detected in 95 
patients (32.4%), and they were significantly associated with male sex, old age (≥ 65 
years), current alcohol consumption, and current smoking (p < 0.05). During the 
follow-up period (mean 74.4 ± 36.4 months), advanced metachronous neoplasms 
were found in 45 patients (15.4%), including metachronous cancer in four (1.4%). In 
multivariate analysis, distal colon cancer (distal-to-splenic flexure; odds ratio [OR], 
4.402; 95% confidence interval [CI], 1.658 to 11.689; p = 0.003), synchronous high-
risk adenomas (OR, 3.225; 95% CI, 1.503 to 6.918; p = 0.003), and hypertension (OR, 
2.270; 95% CI, 1.058 to 4.874; p = 0.035) were significant risk factors for advanced 
metachronous neoplasms.
Conclusions: During surveillance after curative colon cancer resection, patients 
with distal colon cancer, synchronous high-risk adenomas, and hypertension may 
need meticulous follow-up to improve overall outcomes.
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Risk factors of advanced metachronous neoplasms 
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INTRODUCTION

The incidence and mortality of colorectal cancer has 
gradually increased in Korea. According to recent can-
cer statistics in Korea, colorectal cancer is the second 
most common and fourth leading cause of cancer-relat-
ed deaths and places a significant burden on the public 

health system [1,2]. In nonmetastatic colon cancer, cura-
tive surgical resection is the mainstay of treatment, and 
adjuvant chemotherapy may be considered according to 
the pathologic stage after surgery [3]. Recent guidelines 
on surveillance colonoscopy after colorectal cancer re-
section recommend that (1) patients with colorectal can-
cer should undergo high-quality perioperative clearing 
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colonoscopy preoperatively (or within 6 months after 
colectomy if preoperative colonoscopy was not possi-
ble); (2) the first surveillance colonoscopy should be per-
formed 1 year after surgery; and (3) if there was no sig-
nificant lesion, the surveillance interval can be increased 
to 3 and 5 years (i.e., 1, 4, and 9 years after colectomy) [4]. 

In general, adenomatous polyps are precancerous le-
sions and should be removed. Post-polypectomy sur-
veillance interval should be determined based on the 
patient’s risk of metachronous neoplasm, and a short-
er surveillance interval is recommended in high-risk 
group [5]. According to post-polypectomy surveillance 
guidelines, the following characteristics are associated 
with an increased risk of advanced metachronous neo-
plasms (i.e., high-risk neoplasms): (1) number of adeno-
mas ≥ 3; (2) size of adenomas ≥ 10 mm; (3) adenomas with 
high-grade dysplasia; (4) adenomas with villous histolo-
gy; or (5) serrated adenomas ≥ 10 mm [6,7]. However, risk 
factors for advanced metachronous neoplasms during 
postoperative surveillance colonoscopy have not been 
fully evaluated. Thus, we aimed to evaluate risk factors 
for advanced metachronous neoplasms during postop-
erative surveillance colonoscopy.

METHODS

Study patients
Patients newly diagnosed with nonmetastatic colon can-
cer who underwent curative intent surgery between Jan-
uary 2002 and December 2012 in a single tertiary hospital 
were included in this study. We retrospectively reviewed 
the patients’ clinical data. Inclusion criteria were as 
follows: (1) patients ≥ 18 years; (2) patients with biop-
sy-proven colon adenocarcinoma; and (3) patients who 
underwent curative colon resection. Exclusion criteria 
were as follows: (1) patients diagnosed with initially met-
astatic (stage 4) colon cancer; (2) patients diagnosed with 
rectal cancer (cancer below the rectosigmoid junction); 
(3) patients who underwent total colectomy; (4) patients 
who underwent R2 resection (gross remnant disease af-
ter colectomy); (5) patients who underwent neoadjuvant 
chemotherapy or radiotherapy; and (6) patients with 
missing or incomplete endoscopic surveillance data. 
This study was approved by Dankook University Hosip-
tal Institutional Review Board (IRB no. 2018-07-015). The 

requirement for written informed consent was waived 
due to the retrospective nature of this study.

Data collection 
At diagnosis, patients underwent baseline workup, in-
cluding clinical evaluation, laboratory tests, chest radi-
ography, colonoscopy, and abdominopelvic and chest 
computed tomography (CT). Positron emission to-
mography-CT was selectively performed for suspected 
distant metastasis. Patient’s age, sex, body mass index 
(BMI), presence of underlying diseases, smoking, and 
alcohol consumption were analyzed. The location of tu-
mor was classified as proximal or distal (compared to 
the splenic flexure). Tumor differentiation was classi-
fied as differentiated (well-to-moderately differentiated 
adenocarcinoma) or undifferentiated (poorly differenti-
ated adenocarcinoma).

Perioperative clearing colonoscopy was performed 
at the time of diagnosis (or within 6 months after col-
ectomy in case of failed preoperative total colonoscopy 
due to significant obstruction). Endoscopists adhered 
to colonoscopy quality indicators, such as cecal intuba-
tion, withdrawal time ≥ 6 minutes, and adequate bow-
el preparation. Synchronous neoplasms were removed 
by proper endoscopic resection methods. Patients were 
then classified into low-risk or high-risk group accord-
ing to the characteristics of the synchronous neoplasms 
at diagnosis. The high-risk group had at least 1 or more 
features of high-risk neoplasms at baseline, based on 
previously mentioned characteristics (number of ade-
nomas ≥ 3, size of adenomas ≥ 10 mm, adenomas with 
high-grade dysplasia, adenomas with villous histology, 
or serrated adenomas ≥ 10 mm) [6,7].

After baseline workup, curative colectomy was per-
formed according to the tumor location. It was classi-
fied as left-sided colectomy (including left hemicolec-
tomy and anterior resection) and right-sided colectomy 
(including right hemicolectomy and transverse colon 
resection). TNM staging was assessed according to the 
final pathologic result. 

After colectomy, abdominopelvic CT and colonos-
copy were performed as routine surveillance at 1 year 
after surgery. Colon neoplasms detected ≥ 1 year after 
perioperative clearing colonoscopy were defined as 
metachronous lesions [8-10]. If there was any advanced 
metachronous adenomas (adenomas ≥ 10 mm, adeno-
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mas with high-grade dysplasia, or adenomas with vil-
lous histology) or metachronous cancer during surveil-
lance, patients underwent proper endoscopic or surgical 
resection, and follow-up colonoscopy was performed 1 
year after treatment. If there were no advanced meta-
chronous neoplasms during surveillance, the follow-up 
interval was increased according to the previously men-
tioned guideline [4]. Follow-up data were collected and 
reviewed through December 2017.

Statistical analysis
Statistical analyses were performed using SPSS version 
25.0 (IBM Co., Armonk, NY, USA). Categorical variables 
were presented as numbers and percentages and com-
pared using the chi-square test or Fisher’s exact test. 
Continuous variables were presented as mean and stan-
dard deviation and compared using Student’s paired t 
test. Risk factors were evaluated by univariate and mul-
tivariate analyses and presented using odds ratio (OR) 
and 95% confidence interval (CI). Kaplan-Meier curve 
analysis was performed to evaluate the cumulative inci-
dence of advanced metachronous neoplasms. A p value 
of < 0.05 was considered statistically significant. 

RESULTS

Baseline characteristics
During the study period, 839 patients underwent surgery 
for newly diagnosed colorectal cancer. Among them, 546 
were excluded and 293 were ultimately enrolled in this 
study (Fig. 1). There were 179 male patients (61.1%), and 
the male-to-female ratio was 1.6:1. The mean age was 
63.2 ± 10.4 years (range, 34 to 89), and 155 patients (52.9%) 
were ≥ 65 years old. The mean BMI was 24.2 ± 3.5 kg/m2 
(range, 16.0 to 38.4), and 110 patients (37.5%) were obese 
(BMI ≥ 25 kg/m2). Diabetes and hypertension were noted 
in 46 patients (15.7%) and 109 (37.2%), respectively. Cur-
rent alcohol consumption and current smoking were 
noted in 82 patients (28.0%) and 71 (24.2%), respectively. 
According to tumor characteristics, distal colon cancer 
was more common (n = 184; 62.8%) than proximal colon 
cancer (n = 109; 37.2%), whereas advanced stage (stage 3, n 
= 108; 36.9%) and undifferentiated cancer (n = 38; 13.0%) 
were less common than stage 1–2 (n = 185; 63.1%) and dif-
ferentiated cancer (n = 255; 87.0%), respectively (Table 1).

Risk factors for high-risk adenoma at perioperative 
clearing colonoscopy
Most patients underwent preoperative clearing colonos-
copy before surgery (n = 216; 70.3%) than after surgery 
(within 6 months after surgery; n = 87; 29.7%). Based on 
synchronous neoplasms at perioperative clearing colo-
noscopy, the patients were classified into low-risk (n 
= 198; 67.6%) and high-risk (n = 95; 32.4%) groups. The 
proportion of male patients (p < 0.001), those aged ≥ 65 
years (p = 0.029), those with current alcohol consump-
tion (p = 0.004), and who were currently smoking (p = 
0.001) was significantly higher in the high-risk group 
than in the low-risk group, whereas the proportion of 
patients with higher T stage (T3–4) was significantly 
lower in the high-risk group than in the low-risk group 
(Supplementary Table 1). The most common reason in 
the high-risk group was multiple adenomas (number ≥ 
3; 85.3%), following large adenoma (size ≥ 10 mm; 40.0%), 
high-grade dysplasia (23.2%), villous histology (17.9%), 
and large serrated adenoma (size ≥ 10 mm; 1.1%) (Fig. 1). 
The proportion of patients who were male (p = 0.009), 
who were obese (BMI ≥ 25 kg/m2; p = 0.026), who had 
current alcohol consumption (p = 0.043), and who were 
currently smoking (p = 0.037) was significantly higher 
in the distal cancer group than in the proximal cancer 
group, whereas the proportion of patients with undif-
ferentiated tumors was significantly lower in the distal 
cancer group than in the proximal cancer group (p < 
0.001) (Supplementary Table 2).

839 Patients who underwent surgery for CRC between January 2002–December 2012

293 Enrolled patients

198 Low-risk group 95 High-risk group

Postoperative surveillance

95 Total
   81 Number of adenoma ≥ 3
   38 Size of adenoma ≥ 10
   22  With high-grade dysplasia
   17  With villous histology
      1 Serrated adenoma

546 Excluded
       Metastatic colorectal cancer
       Rectal cancer
       Total colectomy
       Incomplete resection
       Preoperative chemotherapy or radiotherapy
       Missing endoscopic surveillance data

Figure 1. Study flow chart of the study. CRC, colorectal cancer.
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Risk factors for advanced metachronous neoplasms 
during surveillance colonoscopy 
During the follow-up period (mean 74.4 ± 36.4 months; 
range, 12.3 to 185.1), a median of 4 surveillance colonosco-
pies (interquartile range, 2 to 5) were performed. There 
was no significant difference in the number of surveil-
lance colonoscopies between the high-risk and low-risk 

groups (p = 0.268). Metachronous adenomas were found 
in 187 patients (63.8%), including patients with adeno-
mas ≥ 3 adenomas (n = 29), size of adenomas ≥ 10 mm 
(n = 32), adenomas with high-grade dysplasia (n = 9), 
and adenomas with villous histology (n = 10). Advanced 
metachronous neoplasms were found in 45 patients 
(15.4%), including metachronous cancer in four patients 
(1.4%). There was no significant difference in the num-
ber of surveillance colonoscopies between patients with 
and without advanced metachronous neoplasms (p = 
0.170). Among four patients with metachronous cancer, 
three patients (75%) were associated with synchronous 
high-risk neoplasms, distal colon cancer, and lymph 
node metastasis (stage 3) at baseline. The median in-
terval between initial curative surgery and diagnosis 
of metachronous cancer was 36.4 months (range, 13.5 to 
53.0). All these patients underwent additional colectomy 
for metachronous cancer. 

In univariate analysis to determine relevant risk fac-
tors, obesity (BMI ≥ 25 kg/m2; OR, 1.935; 95% CI, 1.020 to 
3.669; p = 0.043), hypertension (OR, 2.192; 95% CI, 1.154 to 
4.163; p = 0.017), current alcohol consumption (OR, 2.400; 
95% CI, 1.247 to 4.618; p = 0.009), distal colon cancer (OR, 
4.617; 95% CI, 1.885 to 11.309; p = 0.001), and synchronous 
high-risk adenomas (OR, 3.550; 95% CI, 1.847 to 6.824; p 
< 0.001) were significant risk factors for advanced meta-
chronous neoplasms. In multivariate analysis, distal co-
lon cancer (OR, 4.402; 95% CI, 1.658 to 11.689; p = 0.003), 
synchronous high-risk adenoma (OR, 3.225; 95% CI, 1.503 
to 6.918; p = 0.003), and hypertension (OR, 2.270; 95% CI, 
1.058 to 4.874; p = 0.035), were significant risk factors for 
advanced metachronous neoplasms during surveillance 
colonoscopy (Table 2). 

During the follow-up period, the incidence of ad-
vanced metachronous neoplasms was significantly 
higher in the high-risk group (those with synchro-
nous high-risk adenomas at baseline) than the low-risk 
group (those without synchronous high-risk adenomas 
at baseline) (27.4% vs. 9.6%, p < 0.001). Fig. 2 shows the 
cumulative incidences of advanced metachronous neo-
plasms in the high-risk and low-risk groups.

DISCUSSION

In this present study, we analyzed risk factors for ad-

Table 1. Demographic and clinical characteristics of the en-
rolled patients who underwent curative colon cancer resection

Variable Value

Total 293 (100.0)

Patient factor

Male sex 179 (61.1)

Age, yr 63.2 ± 10.4 (34–89)

≥ 65 155 (52.9)

Body mass index, kg/m2 24.2 ± 3.5 (16.0–38.4)

≥ 25 110 (37.5)

Diabetes 46 (15.7)

Hypertension 109 (37.2)

Current alcohol drinking 82 (28.0)

Current smoking 71 (24.2)

Tumor factor

T stage

T1 53 (18.1)

T2 31 (10.6)

T3 193 (65.9)

T4 16 (5.5)

N stage

N0 171 (58.4)

N1 71 (24.2)

N2 51 (17.4)

Advanced stage 

Stage 1 76 (25.9)

Stage 2 109 (37.2)

Stage 3 108 (36.9)

Location 

Proximal to splenic flexure 109 (37.2)

Distal to splenic flexure 184 (62.8)

Differentiation 

Differentiated 255 (87.0)

Undifferentiated 38 (13.0)

Values are presented as number (%) or mean ± SD (range).
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vanced metachronous neoplasms during surveillance 
colonoscopy after non-metastatic colon cancer resec-
tion. In multivariate analysis, distal colon cancer, syn-

chronous high-risk adenomas, and hypertension were 
significant risk factors for advanced metachronous neo-
plasms. The cumulative incidence of advanced meta-
chronous neoplasms was significantly higher in the 
high-risk group than in the low-risk group (27.4% vs. 
9.6%, p < 0.001). 

Patients who underwent colon cancer resection were 
at a high risk of metachronous neoplasms. In previous 
studies, the definition of metachronous neoplasms var-
ies from 6 months to 3 years after colectomy. We defined 
metachronous neoplasms as any adenoma or carcinoma 
detected ≥ 1 year after colectomy, as was done in previ-
ous studies [8-10]. In this present study, we performed 
high-quality perioperative clearing colonoscopy, and 
most patients underwent ≥ 2 colonoscopies at 1 year after 
colectomy. Thus, the possibility of missing lesions was 
relatively low in our patients. In this present study, the 
incidence of metachronous adenomas (63.8%) is higher 
than that in previous reports (25% to 48%) [9-11]. One 
possible explanation is the relatively longer follow-up 
period (mean 74 months) and large number of surveil-
lance colonoscopies (median, 4) than those in previous 
studies [11-13]. The incidence of metachronous cancer 
(1.3%) is comparable in previous reports (0.6% to 9.0%) 
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Figure 2. Kaplan-Meier curve of the cumulative incidence of 
advanced metachronous neoplasm.

Table 2. Analysis of the risk factors of advanced metachronous neoplasm during surveillance colonoscopy after curative colon 
cancer resection

Variable
Univariate analysis Multivariate analysis

OR 95% CI p value OR 95% CI p value

Male sex 0.520 0.257–1.056 0.070 1.165 0.476–2.849 0.738

Age, ≥ 65 yr 1.569 0.818–3.012 0.176 1.429 0.659–3.098 0.366

BMI, ≥ 25 kg/m2 1.935 1.020–3.669 0.043a 1.440 0.679–3.056 0.342

Diabetes 1.426 0.634–3.204 0.391 0.755 0.293–1.944 0.561

Hypertension 2.192 1.154–4.163 0.017a 2.270 1.058–4.874 0.035a

Current alcohol drinking 2.400 1.247–4.618 0.009a 1.947 0.829–4.573 0.126

Current smoking 1.714 0.862–3.409 0.124 1.310 0.544–3.152 0.547

T stage, T3–4 1.125 0.550–2.300 0.747 1.368 0.566–3.306 0.487

N stage, N1–2 1.416 0.749–2.677 0.285 1.381 0.320–5.962 0.665

Advanced stage, stage 3 1.306 0.684–2.491 0.419 1.128 0.256–4.972 0.874

Location, distal to splenic flexure 4.617 1.885–11.309 0.001a 4.402 1.658–11.689 0.003a

Differentiation, undifferentiated 0.614 0.207–1.824 0.380 1.037 0.304–3.534 0.953

Synchronous high-risk adenoma 3.550 1.847–6.824 < 0.001a 3.225 1.503–6.918 0.003a

OR, odds ratio; CI, confidence interval; BMI, body mass index. 
aStatistical significance.
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[10,11]. At diagnosis, male sex, old age (≥ 65 years), cur-
rent alcohol consumption, and current smoking were 
more common in the high-risk group (Supplementary 
Table 1). Some previous studies have suggested male sex, 
old age, and diabetes were risk factors of metachronous 
neoplasms after colectomy or polypectomy [11,13-15]. 
However, in this present study, there was no significant 
association between these factors and advanced meta-
chronous neoplasms in multivariate analysis, although 
obesity and current alcohol consumption were signif-
icant factors of advanced metachronous neoplasms in 
univariate analysis. In addition, patients with advanced 
T stage (T3–4) were more common in the low-risk group 
than in the high-risk group (Supplementary Table 1). 
However, previous studies reported no significant as-
sociation between the stage of cancer and synchronous 
neoplasms [8,16]. Further studies including a large num-
ber of patients are needed to evaluate the relationship 
between the stage of cancer and synchronous neoplasms.

Tumor location is considered an important risk fac-
tor for metachronous neoplasms. In previous studies, 
distal colon cancer (left-sided colon cancer) was asso-
ciated with a higher risk of metachronous neoplasm 
than proximal colon cancer (right-sided colon cancer) 
[12,13,17,18]. One possible explanation for this associa-
tion is that interval colon neoplasm is more common in 
the proximal colon than in the distal colon. Adenomas 
in the proximal colon are generally difficult to detect 
and remove compared to those in the distal colon [5]. 
In addition, serrated adenomas are more common in 
the proximal colon than in the distal colon and show 
alternative carcinogenesis pathway (microsatellite insta-
bility) compared to the sporadic adenoma-to-carcinoma 
sequence. This result is not consistent with those of 
other studies where proximal colon cancer was reported 
as a risk factor for metachronous neoplasms [11,19,20]. 
However, most previous studies included rectal cancer, 
which has a different tumor nature and treatment op-
tion (e.g., preoperative chemotherapy or radiation ther-
apy) compared to colon cancer [4]. Considering this, we 
excluded patients with rectal cancer and only patients 
with colon cancer above the rectosigmoid junction were 
included in the present study. Even after excluding pa-
tients with rectal cancer, distal colon cancer remains an 
independent risk factor for metachronous colon neo-
plasms, which was consistent with findings in previous 

studies [12,13,17,21]. 
In the present study, synchronous high-risk adeno-

mas were identified as a significant risk factor for ad-
vanced metachronous neoplasms, which is consistent 
with those in previous studies. Choe et al [13]. reported 
that male sex, age > 65 years, distal colon cancer (left-sid-
ed index cancer), and synchronous high-risk adenomas 
(being in the high-risk group) were significant risk fac-
tors for advanced metachronous neoplasms. Lee et al. 
[11] reported that old age (≥ 60 years), synchronous ade-
noma, and diabetes were risk factors for metachronous 
neoplasms after colon cancer resection, but not in ad-
vanced metachronous neoplasms. In post-polypectomy 
surveillance, multiple high-risk findings might suggest 
a higher risk of advanced neoplasms [6,22]; however, 
these findings have not been fully evaluated in post-col-
ectomy surveillance. 

According to the present study, hypertension was a 
significant risk factor for advanced metachronous neo-
plasms. Yun et al. [12] reported that male sex, obesity, 
distal colon cancer, and hypertension were risk factors 
for metachronous adenomas after colectomy. Lin et al. 
[23] reported that hypertension combined with smoking, 
elevated liver function test, or multiple adenomas were 
risk factors of metachronous colorectal adenomas after 
polypectomy. Generally, metabolic syndrome, includ-
ing hypertension, obesity, diabetes, and dyslipidemia, 
is associated with colon polyp and metachronous polyp 
recurrence after polypectomy [24,25]. However, obesity 
and diabetes were not identified as significant risk fac-
tors in this present study. Although hypertension was 
the only lifestyle risk factor in this present study, there 
was a significant association between hypertension and 
obesity (p = 0.006). We believe some unevaluated lifestyle 
factors associated with metabolic syndrome (e.g., fatty 
food, salty food, sedentary or westernized lifestyle) may 
elevate the risk of metachronous adenoma in this study. 
Further studies are needed to evaluate the relationship 
between hypertension and metachronous neoplasm. 

The cumulative incidence of advanced metachro-
nous neoplasm was significantly higher in the high-
risk group (Fig. 2). During the follow-up period within 5 
years, the incidence of advanced metachronous adeno-
mas increased steeply in the high-risk group compared 
to that in the low-risk group. However, after 5 years, the 
difference between the groups was maintained. This 

www.kjim.org


311

Nam K and Shin JE. Advanced metachronous neoplasm of colon

www.kjim.orghttps://doi.org/10.3904/kjim.2019.053

result suggests the importance of postoperative surveil-
lance colonoscopy, particularly in the early postopera-
tive period. In addition, to improve the overall outcome, 
patients in the high-risk group should undergo more 
intensive postoperative surveillance colonoscopy than 
those to the low-risk group.

This study has some limitations. First, the retrospec-
tive nature of this study cannot eliminate selection 
bias. Second, the relatively long study period may have 
caused the difference in polyp detection and resection 
between the early and late study period. Third, although 
most patients underwent colonoscopy according to the 
post-colectomy surveillance guideline, the follow-up in-
terval was irregular in some patients according to the 
patients’ medical condition. In addition, although all 
patients underwent at least two surveillance colonos-
copies, only one-fourth of them underwent more than 
three colonoscopies.

In conclusion, during post-colectomy surveillance, 
distal colon cancer, synchronous high-risk adenomas, 
and hypertension are significant risk factors for ad-
vanced metachronous neoplasms. Patients with these 
risk factors may need more intensive surveillance colo-
noscopy, and a tailored surveillance strategy may im-
prove the overall outcome in patients who undergo cu-
rative colon cancer resection.
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Supplementary Table 1. Demographic and clinical characteristics of the low-risk group and high-risk group at baseline 

Variable Low-risk group High-risk group p value

Total 198 (100.0) 95 (100.0)

Patient factor

Male sex 103 (52.0) 76 (80.0) < 0.001a

Age, ≥ 65 yr 96 (48.5) 59 (62.1) 0.029a

BMI, ≥ 25 kg/m2 70 (35.4) 40 (42.1) 0.264

Diabetes 29 (14.6) 17 (17.9) 0.474

Hypertension 72 (36.4) 37 (38.9) 0.668

Current alcohol drinking 45 (22.7) 37 (38.9) 0.004a

Current smoking 37 (18.7) 34 (35.8) 0.001a

Tumor factor

T stage, T3–4 151 (76.3) 58 (61.1) 0.007a

N stage, N1–2 88 (44.4) 34 (35.8) 0.160

Advanced stage, stage 3 80 (40.4) 28 (29.5) 0.069

Location, distal to splenic flexure 121 (61.1) 63 (66.3) 0.388

Differentiation, undifferentiated 29 (14.6) 9 (9.5) 0.217

Values are presented as number (%).
BMI, body mass index.
aStatistical significance.
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Supplementary Table 2. Demographics and clinical characteristics of patients with proximal and distal colon cancer at baseline

Variable Proximal colon cancer (n = 109) Distal colon cancer  (n = 184) p value

Male sex 56 (51.4) 123 (66.8) 0.009a

Age, ≥ 65 yr 56 (51.4) 99 (53.8) 0.687

BMI, ≥ 25 kg/m2 32 (29.4) 78 (42.4) 0.026a

Diabetes 14 (12.8) 32 (17.4) 0.301

Hypertension 39 (35.8) 70 (38.0) 0.698

Current alcohol drinking 23 (21.1) 59 (32.1) 0.043a

Current smoking 19 (17.4) 52 (28.3) 0.037a

T stage, T3–4 84 (77.1) 125 (67.9) 0.095

N stage, N1–2 48 (44.0) 74 (40.2) 0.522

Advanced stage, stage 3 46 (42.2) 62 (33.7) 0.145

Differentiation, undifferentiated 25 (22.9) 13 (7.1) < 0.001

Values are presented as number (%).
BMI, body mass index.
aStatistical significance.
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