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ABSTRACT

Background: Although right-sided colon cancer is increasingly recognized as having a

worse prognosis than left-sided colorectal cancer for colorectal liver metastases, little is

known about the differences between the left-sided colon and rectum.

Objective: This study evaluated the prognostic value of primary tumor location in

patients with colorectal liver metastases by examining the left-sided colon and rectum

separately.

Design: This was a retrospective study from 2003 to 2017.

Settings: The study was conducted in a National Cancer Center Hospital.

Patients: The study cohort included 489 patients with colorectal liver metastases from

right-sided colon cancer (n=119, 24%), left-sided colon cancer (n=251, 51%), or rectal

cancer (n=119, 24%) who underwent hepatic resection.

Main Outcome Measures: Primary outcomes were relapse-free survival and overall

survival.

Results: Five-year relapse-free survival rates for patients with right-sided colon cancer,

left-sided colon cancer, and rectal cancer were 28.6%, 34.1%, and 26.4%, respectively,

and 5-year overall survival rates were 53.9%, 70.3%, and 60.8%, respectively.

Multivariable analysis revealed significant differences in relapse-free survival and overall



survival between left-sided colon cancer and rectal cancer (relapse-free survival:

HR=1.37, p=0.03; overall survival: HR=1.49, p=0.03) and between left-sided colon

cancer and right-sided colon cancer (relapse-free survival: HR=1.39, p=0.02; overall

survival: HR=1.60, p=0.01), but not between right-sided colon cancer and rectal cancer.

In patients with recurrence (n=325), left-sided colon cancer had the lowest multiple-site

recurrence rate and the highest surgical resection rate for recurrence (left-sided colon

cancer, 20%/46%; right-sided colon cancer, 32%/30%; rectal cancer, 26%/39%).

Limitations: This study was retrospective in design.

Conclusions: Rectal cancer was associated with worse relapse-free survival and overall

survival compared with left-sided colon cancer in patients with colorectal liver metastases

who underwent hepatic resection. Our findings suggest that the left-sided colon and

rectum should be considered distinct entities in colorectal liver metastases.

Key words: Colorectal liver metastases; Right-sided colon cancer; Left-sided colon

cancer; Rectal cancer; Primary tumor location; Sidedness



Introduction
Right-sided colon cancer (RSCC) is increasingly recognized as having a worse prognosis
than left-sided colorectal cancer (LCRC) in metastatic colorectal cancer (mCRC).!”
RSCC and LCRC harbor distinct clinical and biological features, probably reflecting
differences in embryonic origin, site-associated microbiota, exposure to nutrients and
carcinogenic toxins, and gene expression.* > Previous studies have found that primary
tumor location in colorectal liver metastases (CRLM) has prognostic value. For instance,
in CRLM patients who underwent resection, RSCC was associated with worse overall
survival (OS) compared with LCRC,® and also a worse pathologic response to
chemotherapy.” Recent meta-analyses have suggested that RSCC is associated with a
worse prognosis than LCRC for OS in CRLM patients.’1°

Clinical behaviors of the left-sided colon and rectum in colorectal cancer are
known to differ. Although the left-sided colon and rectum are both derived from the
hindgut, left-sided colon cancer (LSCC) and rectal cancer (RC) differ with respect to
anatomical location, mutational behavior, and tumor development and progression.'! 12
However, previous studies that examined the primary tumor location of CRLM have been

limited to those which categorized RC as a left-sided cancer (i.e., RSCC vs. LCRC) %1%

13:14 or those which excluded RC from the analysis (RSCC vs. LSCC).” 1> 16 To date,



prognostic differences between LSCC and RC have not been examined in CRLM patients.

Here we hypothesized that LSCC and RC have distinct prognostic value in CRLM
patients undergoing hepatic resection. To this end, the present study aimed to evaluate
the prognostic value of primary tumor location in CRLM patients for relapse-free survival

(RFS) and OS by examining LSCC and RC separately.

Materials and Methods

Patients

Subjects were consecutive CRLM patients who underwent hepatic resection and who
were referred to the National Cancer Center Hospital between January 2003 and
December 2017. We excluded patients with missing clinicopathological data. We also
excluded patients who received concomitant radiofrequency ablation because
radiofrequency ablation has been reported to have a worse prognosis than hepatic
resection in patients with resectable CRLM!”- 18, Resectability was decided based on the
possibility of achieving RO resection with >30% of the liver remaining while preserving
adequate vascular inflow or outflow after hepatic resection, regardless of the size or
number of liver metastases. Patients with an unresectable primary tumor or unresectable

extrahepatic metastases did not undergo hepatic resection, as described previously.'’



Patients with synchronous CRLM typically underwent simultaneous surgical resection of
colorectal and liver metastases. In accordance with Japanese Society for Cancer of the
Colon and Rectum (JSCCR) guidelines,?® preoperative or postoperative chemotherapy
was not typically performed before or after hepatic resection for either metachronous or
synchronous liver metastases, and preoperative chemotherapy, radiotherapy, or
chemoradiotherapy was not typically performed for rectal cancer patients. This
retrospective study was approved by the Institutional Review Board (IRB) of the National

Cancer Center Hospital (IRB code: 2017-437).

Data

The following information was extracted from medical records: sex, age, location of
primary tumor (RSCC, LSCC, or RC, with right-sided colon defined as the cecum to the
transverse colon, and left-sided colon defined as the splenic flexure to the rectosigmoid
junction), T category and N category of primary tumor, timing of liver metastases
(metachronous or synchronous, with synchronous defined as metastases diagnosed before
or during primary tumor resection), extrahepatic metastases at hepatic resection,
perioperative chemotherapy before and after hepatic resection, preoperative serum

carcinoembryonic antigen (CEA) levels, size of largest liver metastasis, and number of



liver metastases.

Follow-up and treatment for first recurrence

After hepatic resection, follow-up consisted of tumor marker measurements and
computed tomography (CT), as described previously.?! 22 In patients with recurrence after
hepatic resection, the pattern of first recurrence was classified as liver-only recurrence,
lung-only recurrence, local recurrence, other recurrence (peritoneum, lymph node, brain,
and pancreas), and multiple-site recurrence. Surgical resection for first recurrence was
categorized as hepatic resection, pneumonectomy, or other surgery. Other surgery
included resection for metastases of a single organ (e.g., surgical resection of peritoneum,
lymph nodes, anastomotic site, or local recurrence) or multiple organs (e.g., hepatic

resection plus pneumonectomy or hepatic resection plus lymph node dissection).

Statistical analysis

Wilcoxon’s rank-sum test and Pearson’s chi-square test were used to evaluate continuous
variables and categorical variables, respectively. OS was defined as the interval between
the date of hepatic resection and the date of all-cause death. RFS was defined as the

interval between the date of hepatic resection and the date of recurrence or all-cause death.
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The Kaplan-Meier method was used to calculate survival rates, and differences were
evaluated with the log-rank test. Surviving patients were censored at the date of data cut-
off (February 2020). In the multivariable analysis, Cox proportional hazards regression
models were used to evaluate the prognostic value of factors for OS and RFS.
Multivariable analyses included the following key clinical factors: sex (male or female),
age (<65 or >65), T category of primary tumor (T1/T2/T3 or T4), N category of primary
tumor (NO or N1/N2), timing of liver metastases (metachronous or synchronous),
extrahepatic metastases (yes or no), preoperative chemotherapy (yes or no), postoperative
chemotherapy (yes or no), preoperative CEA level (<200 ng/ml or >200 ng/ml),” 14 15-23
size of largest liver metastasis (<5 cm or >5.1 cm), number of liver metastases (1, 2-4 or
>5),24 and primary tumor location (right-sided colon, left-sided colon, or rectum). Cut-off
values were chosen based on previous studies.” '* !> 2% 24 P<(.05 was considered
statistically significant. JMP14 software (SAS Institute Japan Ltd., Tokyo, Japan) was

used for all statistical analyses.

Results
Study population

A total of 505 CRLM patients who underwent hepatic resection were enrolled. Patients



11

who received concomitant radiofrequency ablation (n=4) and those with missing
clinicopathological data (n=12) were excluded. Therefore, the cohort of this study
consisted of 489 CRLM patients, with a median follow-up time for survivors of 62.3

months (range, 1-204 months) (Fig. 1).

Clinical characteristics

Patient characteristics and associations between primary tumor location and
clinicopathological findings are shown in Table 1. Among the 489 CRLM patients
(median age, 63 years; range, 21-87 years) included in this study, 119 (24%) had RSCC,
251 (51%) had LSCC, and 119 (24%) had RC; 258 (53%) were diagnosed with
metachronous metastases and 231 (47%) with synchronous metastases. Preoperative
chemotherapy and postoperative chemotherapy were administered to 52 (11%) and 48
(10%) patients, respectively. Preoperative chemotherapy was administered mainly to
those initially diagnosed with unresectable CRLM, and postoperative chemotherapy to
those who participated in the JCOG 0603 study.?® Five of the 119 patients with RC who
were considered to be at high risk of local recurrence received chemoradiotherapy prior
to the resection of RC. Significant differences by primary tumor location were noted for

sex (p<0.0001) and age (p=0.01). Specifically, males more commonly had RC (80%) than
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RSCC (55%) and LSCC (61%). RSCC was associated with an older median age (66.0

years) than LSCC (62.0 years) and RC (60.0 years).

Relapse-free survival after hepatic resection

Kaplan-Meier curves comparing RFS by primary tumor location are shown in Figure 2.

Three- and 5-year RFS rates were 38.7% and 34.1%, respectively, for patients with LSCC,

29.7% and 26.4% for those with RC, and 28.6% and 28.6% for those with RSCC. Survival

curves for RFS were worse for patients with RSCC than for those with LSCC (p=0.03),

and tended to be worse (although not significantly) for patients with RC than for those

with LSCC (p=0.15). In the first two years after hepatic resection, RFS curves fell sharply

and began to plateau.

Overall survival after hepatic resection

Kaplan-Meier curves comparing OS by primary tumor location are shown in Figure 3.

Three- and 5-year OS rates were 86.4% and 70.3%, respectively, for patients with LSCC,

83.3% and 60.8% for those with RC, and 68.7% and 53.9% for those with RSCC. Survival

curves for OS were worse for patients with RSCC than for those with LSCC (p=0.02),

and tended to be worse (although not significantly) for patients with RC than for those
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with LSCC (p=0.08). The gap between OS curves for patients with RC and LSCC

gradually increased with time, whereas the gap between OS curves for patients with RC

and RSCC narrowed with time.

Clinical factors affecting prognosis

Variables tested in univariable and multivariable analyses for RFS are shown in Table 2.

Multivariable analysis adjusted for key clinical factors revealed that N category of

primary tumor (N1/N2: HR=1.40, p=0.006), timing of liver metastases (synchronous:

HR=1.58, p=0.0001), postoperative chemotherapy (Yes: HR=0.47, p=0.0004), number of

liver metastases (2-4: HR=1.75, p<0.0001, >5; HR=2.63, p<0.0001), and primary tumor

location were independent predictors of recurrence. Significant differences in RFS were

found between patients with LSCC and RC (HR=1.37, p=0.03) and between those with

LSCC and RSCC (HR=1.39, p=0.02), but not between those with RSCC and RC

(HR=1.01, p=0.94).

Variables tested in univariable and multivariable analyses for OS are shown in

Table 3. Multivariable analysis adjusted for key clinical factors revealed that N category

of primary tumor (N1/N2: HR=1.46, p=0.03), number of liver metastases (=5: HR=1.90,

p=0.01), and location of primary tumor were all independent predictors of OS. Significant
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differences in OS were found between patients with LSCC and RC (HR=1.49, p=0.03)

and between those with LSCC and RSCC (HR=1.60, p=0.01), but not between those with

RCC and RC (HR=0.93, p=0.74).

Pattern of first recurrence

A total of 325 (66%) patients developed recurrence during the study period (primary

tumor location: RSCC, 81 (25%); LSCC, 160 (49%); RC, 84 (26%). Recurrence sites

differed by primary tumor location. Liver-only recurrence was most common in patients

with LSCC (46% vs. 36% for RSCC and 31% for RC), and lung-only recurrence was

most common in those with RC (27% vs. 15% for RSCC and 19% for LSCC). Multiple-

site recurrence was least common in patients with LSCC (20% vs. 32% for RSCC and

26% for RC) (Figure 4a). After first recurrence, OS differed by recurrence site. Five-year

OS rates after first recurrence were 46.6% for patients with liver-only recurrence, 49.8%

for those with lung-only recurrence, 0% for those with local recurrence, 19.9% for those

with other recurrence, and 12.3% for those with multiple-site recurrence (p<0.0001)

(Figure 4b).
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Surgical resection for first recurrence

After recurrence, surgical resection was performed in 24 patients (30%) with RSCC, 74
patients (46%) with LSCC, and 33 patients (39%) with RC. The surgical resection rate
for first recurrence was highest for patients with LSCC (Figure 4c). Five-year OS rates
after first recurrence were 59.0% in patients who underwent surgical resection for first
recurrence and 18.6% in patients who did not undergo surgical resection for first

recurrence (p<0.0001) (Figure 4d).

Discussion and Conclusion

LSCC and RC are typically classified into the same category (i.e., LCRC), and no study
to date has evaluated the differences between the two 8% 1314 Thus, in order to clarify
clinical differences between these two types of cancers, we performed a prognostic
evaluation of primary tumor location for CRLM by examining LSCC and RC separately.
We found that RC was associated with worse RFS (HR=1.37, p=0.03) and OS (HR=1.49,
p=0.03) after hepatic resection for CRLM compared with LSCC. Kaplan-Meier curves
comparing RFS and OS clearly stratified the survival of patients with LSCC and RC,
suggesting that LSCC and RC differ in their prognostic value for long-term survival in

CRLM patients. To our knowledge, this study is the first to demonstrate prognostic
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differences between LSCC and RC in CRLM patients who underwent hepatic resection.
Our findings highlight the importance of considering LSCC and RC as distinct entities.
Interestingly, the HR of OS between LSCC and RC was higher than the HR of
RFS in multivariable analysis (from RFS to OS, HR increased from 1.37 to 1.49),
indicating that several factors affected survival between LSCC and RC other than
recurrence. A similar gap in HR was observed between LSCC and RSCC (from RFS to
OS, HR increased from 1.39 to 1.60). The pattern of first recurrence after hepatic
resection for CRLM and surgical resection rate for first recurrence differed between
patients with RSCC, LSCC, and RC. Differences in recurrence by primary tumor location
could be caused by differences in gene expression, tumor microenvironment, and vascular
drainage systems, and these differences may have affected the surgical resection rate for
recurrence.?®?° For instance, lung metastasis tends to be more common for RC because
venous drainage from the rectum bypasses the portal vein and the first encountered organ
is the lung.>* 3! We also found that LSCC had the lowest rate of multiple-site recurrence
and the highest surgical resection rate for first recurrence. Moreover, OS after first
recurrence was significantly worse in patients with multiple-site recurrence (p<0.0001)
and those who did not undergo resection for first recurrence (p<0.0001). These

differences in recurrence spread and surgical resection rate by primary tumor location
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may explain the gap in HRs of RFS and OS between LSCC and RSCC/RC.

Patients with RSCC were found to have significantly worse RFS and OS
compared to those with LSCC among CRLM patients who underwent hepatic resection
(RFS: HR=1.39, p=0.02; OS: HR=1.60, p=0.01). These results are compatible with those
of a previous study which analyzed data from 725 CRLM patients (excluding patients
with RC who underwent hepatic resection), which found that RSCC was an independent
factor associated with worse RFS and OS (RFS: HR=1.71, p<0.0001; OS: HR=2.04,
p<0.0001).” A recent meta-analysis reported that RSCC had worse OS than left-sided
cancers, and also tended to have worse disease-free survival (DFS) in CRLM patients.'”
In contrast, another meta-analysis reported no difference between RSCC and left-sided
cancer.” While these previous meta-analyses appear to be partially conflicting, it is
important to note that they examined not only studies which excluded RC from the final
analysis (RSCC vs. LSCC), but also studies which categorized RC as a left-sided cancer
(RSCC vs. LCRC). It will be important for future meta-analyses to consider the colon and
rectum as distinct entities when examining the impact of primary tumor location on
prognosis.

The present study has several limitations. First, there may have been selection bias

given the retrospective design and data from a single institution. Second, the proportion
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of patients who underwent preoperative chemotherapy and postoperative chemotherapy
differed from previous studies due to the small number of patients who underwent
chemotherapy. The proportion of patients who received preoperative chemoradiotherapy
for RC was also small, which also differed from previous studies. However, this allowed
us to study trends in a population for which the effects of chemotherapy or radiotherapy
have been minimized. Third, since many patients did not undergo chemotherapy, we did
not have information on their RAS mutation status, an important prognostic factor for OS
in CRLM.”-% 13 Thus, we could not adjust for this confounder in the multivariable analysis.
Fourth, we did not have information on detailed resection margins, a potential confounder
in recurrence. Nevertheless, the present study was the first to show prognostic differences
between LSCC and RC in CRLM patients who underwent hepatic resection.

In conclusion, RC and RSCC were associated with worse RFS and OS compared
with LSCC in CRLM patients who underwent hepatic resection. First recurrence sites and
surgical resection rates for first recurrence also differed by primary tumor location.
Among patients with recurrence, LSCC had the lowest rate of multiple-site recurrence
and the highest surgical resection rate for first recurrence, potentially resulting in better
OS after recurrence relative to patients with RC and RSCC. Our results confirm that

RSCC, LSCC, and RC should be considered distinct entities in CRLM, and that LSCC



and RC should be examined separately in future clinical trials for CRLM.
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FIGURE LEGENDS

Figure 1. Flow diagram for patient selection.

The final study cohort consisted of 489 patients who underwent hepatic resection for

CRLM.

Figure 2. Relationship between primary tumor location and relapse-free survival in

patients who underwent hepatic resection for CRLM.

Patients were divided into three groups: right-sided colon (n=119), left-sided colon

(n=251), and rectum (n=119).

Figure 3. Relationship between primary tumor location and overall survival in patients

who underwent hepatic resection for CRLM.

Patients were divided into three groups: right-sided colon (n=119), left-sided colon

(n=251), and rectum (n=119).

Figure 4.

(a) Pattern of first recurrence by primary tumor location (n=325). In total, 81 patients,

160 patients, and 84 patients with right-sided colon cancer, left-sided colon cancer, and
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rectal cancer, respectively, experienced recurrence. (b) Relationship between pattern of

first recurrence and overall survival following first recurrence after hepatic resection

(p<0.0001). The pattern of first recurrence was classified into liver-only recurrence

(n=128), lung-only recurrence (n=65), local recurrence (n=12), other recurrence (n=39),

and multiple-site recurrence (n=81). (¢) Surgical resection rate for first recurrence by

primary tumor location. Surgical resection was performed in 24 patients (30%), 74

patients (46%), and 33 patients (39%) with right-sided colon cancer, left-sided colon

cancer, and rectal cancer, respectively. (d) Relationship between surgical resection for

first recurrence and overall survival following first recurrence after hepatic resection

(p<0.0001). In total, 131 patients underwent surgical resection for first recurrence and

194 patients did not.

TABLE LEGENDS and FOOTNOTES

TABLE 1. Clinical Characteristics by Primary Tumor Location

RSCC: right-sided colon cancer, LSCC: left-sided colon cancer, RC: rectal cancer, CEA:

carcinoembryonic antigen

TABLE 2. Univariable and Multivariable Analyses for RFS
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Data are presented as hazard ratios and 95% confidence intervals

HR: hazard ratio, CI: confidence interval, CEA: carcinoembryonic antigen, RSCC: right-

sided colon cancer, LSCC: left-sided colon cancer, RC: rectal cancer

TABLE 3. Univariable and Multivariable Analyses for OS

Data are presented as hazard ratios and 95% confidence intervals

HR: hazard ratio, CI: confidence interval, CEA: carcinoembryonic antigen, RSCC: right-

sided colon cancer, LSCC: left-sided colon cancer, RC: rectal cancer



TABLE 1. Clinical Characteristics by Primary Tumor Location

Characteristic

Primary Tumor Location

All cases RSCC LSCC RC pvalue
Cases 489 119 (24%) 251 (51%) 119 (24%)
Sex
Male 313 (64%) 65 (55%) 153 (61%) 95 (80%) <0.0001
Female 176 (36%) 54 (45%) 98 (39%) 24 (20%)
Age (years)
Median (range) 63 (21-87) 66 (21-87) 62 (22-86) 60 (26-85)
<65 289 (59%) 58 (49%) 151 (60%) 80 (67%) 0.01
=65 200 (41%) 61 (51%) 100 (40%) 39 (33%)
T category of primary tumor
T1/T2/73 401 (82%) 92 (77%) 205 (82%) 104 (87%) 0.13
T4 88 (18%) 27 (23%) 46 (18%) 15 (13%)
N category of primary tumor
NO 174 (36%) 40 (34%) 98 (39%) 36 (30%) 0.22
N1/N2 315 (64%) 79 (66%) 153 (61%) 83 (70%)
Timing of liver metastases
Metachronous 258 (53%) 56 (47%) 132 (53%) 70 (59%) 0.19
Synchronous 231 (47%) 63 (53%) 119 (47%) 49 (41%)
Extrahepatic metastases
Yes 20 (4%) 7 (6%) 9 (4%) 4 (3%) 0.52
No 469 (96%) 112 (94%) 242 (96%) 115 (97%)
Preoperative chemotherapy
Yes 52 (11%) 14 (12%) 24 (10%) 14 (12%) 0.73
No 437 (89%) 105 (88%) 227 (90%) 105 (88%)
Postoperative chemotherapy
Yes 48 (10%) 9 (8%) 29 (12%) 10 (8%) 0.41
No 441 (90%) 110 (92%) 222(88%) 109 (92%)
Preoperative CEA level
<200 ng/ml 444 (91%) 107 (90%) 225 (90%) 112 (94%) 0.35
>200ng/ml 45 (9%) 12 (10%) 26 (10%) 7 (6%)
Size of largest liver metastasis
Median (range) 3(0.1-23) 3(0.5-15) 3(0.1-23) 2.5 (0.3-10)
<5cm 400 (82%) 91 (76%) 207 (82%) 102 (86%) 0.17
>5.1cm 89 (18%) 28 (24%) 44 (18%) 17 (14%)
Number of liver metastases
Median (range) 2 (1-19) 1(1-13) 2 (1-19) 1(1-18)
1 238 (49%) 61 (51%) 114 (45%) 63 (53%) 0.26
2-4 203 (42%) 51 (43%) 106 (42%) 46 (39%)
5- 48 (10%) 7 (6%) 31 (12%) 10 (8%)

RSCC: right-sided colon cancer, LSCC: left-sided colon cancer, RC: rectal cancer



CEA: carcinoembryonic antigen




TABLE 2. Univariable and Multivariable Analyses for RFS

Characteristic

Univariable

Multivariable

HR (95% CI) pvalue HR (95% CI) pvalue

Age (years)

<65 1.19 (0.96-1.49) 0.12 1.12 (0.90-1.41) 0.31

=65 Reference Reference
Sex

Male Reference Reference

Female 1.11 (0.88-1.38) 0.38 1.06 (0.78-1.44) 0.71
T category of primary tumor

T1/T2/73 Reference Reference

T4 1.39 (1.06-1.82) 0.02 1.24 (0.93-1.65) 0.15
N category of primary tumor

NO Reference Reference

N1/N2 1.48 (1.17-1.87) 0.001 1.40 (1.10-1.77) 0.006
Timing of liver metastases

Metachronous Reference Reference

Synchronous 1.76 (1.42-2.19) <0.0001 1.58 (1.25-1.99) 0.0001
Extrahepatic metastases

Yes 1.59 (0.99-2.56) 0.06 1.16 (0.70-1.91) 0.57

No Reference Reference
Preoperative chemotherapy

Yes 1.60 (1.16-2.23) 0.005 1.00 (0.70-1.42) 0.98

No Reference Reference
Postoperative chemotherapy

Yes 0.63 (0.43-0.94) 0.02 0.47 (0.31-0.72) 0.0004

No Reference Reference
Preoperative CEA level

<200 ng/ml Reference Reference

>200 ng/ml 1.44 (1.01-2.04) 0.04 1.46 (0.89-2.41) 0.14
Number of liver metastases

1 Reference Reference

2-4 1.83 (1.45-2.31) <0.0001 1.75 (1.38-2.22) <0.0001

=5 2.67 (1.88-3.78) <0.0001 2.63 (1.81-3.83) <0.0001
Size of largest liver metastasis

<bcm Reference Reference

=5.1cm 1.41 (1.08-1.85) 0.01 1.21 (0.88-1.66) 0.23
Primary tumor location

Right-sided colon 1.35 (1.03-1.75) 0.03 1.39 (1.05-1.82) 0.02

Left-sided colon Reference Reference

Rectum 1.21 (0.93-1.57) 0.16 1.37 (1.04-1.80) 0.03



Data are presented as hazard ratios and 95% confidence intervals

HR: hazard ratio, Cl: confidence interval




TABLE 3. Univariable and Multivariable Analyses for OS

Characteristic

Univariable

Multivariable

HR (95 % CI) pvalue HR (95 % CI) pvalue

Sex

Male Reference Reference

Female 1.05 (0.78-1.42) 0.73 1.06 (0.78-1.44) 0.71
Age (years)

<65 1.08 (0.80-1.46) 0.60 1.00 (0.73-1.36) 0.98

=65 Reference Reference
T category of primary tumor

T1/T2/T3 Reference Reference

T4 1.45 (1.01-2.09) 0.04 1.38 (0.94-2.03) 0.10
N category of primary tumor

NO Reference Reference

N1/N2 1.57 (1.14-2.16) 0.006 1.46 (1.05-2.03) 0.03
Timing of liver metastases

Metachronous Reference Reference

Synchronous 1.40 (1.05-1.87) 0.02 1.16 (0.84-1.59) 0.36
Extrahepatic metastases

Yes Reference Reference

No 1.17 (0.48-2.84) 0.73 1.67 (0.67-4.21) 0.27
Preoperative chemotherapy

Yes 1.74 (1.15-2.64) 0.009 1.36 (0.86-2.13) 0.19

No Reference Reference
Postoperative chemotherapy

Yes 0.71 (0.41-1.22) 0.21 0.68 (0.39-1.19) 0.18

No Reference Reference
Preoperative CEA level

<200 ng/ml Reference Reference

>200ng/ml 1.68 (1.09-2.58) 0.02 1.46 (0.89-2.41) 0.14
Size of largest liver metastasis

<bcm Reference Reference

>5.1cm 1.52 (1.09-2.13) 0.01 1.19 (0.80-1.74) 0.41
Number of liver metastases

1 Reference Reference

2-4 1.29 (0.95-1.75) 0.10 1.25 (0.91-1.72) 0.17

5- 1.88 (1.17-3.01) 0.009 1.90 (1.13-3.17) 0.01
Primary tumor location

RSCC 1.52 (1.06-2.16) 0.02 1.60 (1.11-2.31) 0.01

LSCC Reference Reference

RC 1.35 (0.96-1.91) 0.09 1.49 (1.04-2.14) 0.03

Data are presented as hazard ratios and 95% confidence intervals



HR: hazard ratio, Cl: confidence interval, CEA: carcinoembryonic antigen

RSCC: right-sided colon cancer, LSCC: left-sided colon cancer, RC: rectal cancer




505 patients with colorectal liver metastases
who underwent hepatic resection (2003-2017)

16 excluded
4 concomitant radiofrequency ablation
12 missing clinicopathological data
8 preoperative CEA level
2 size of largest liver metastasis
2 lymph node metastases

<Entire cohort of this study>
489 patients with colorectal liver metastases
who underwent hepatic resection (2003-2017)

FIGURE 1
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