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Adjuvant oxaliplatin-based chemotherapy effect after 
treatment of colorectal hepatic metastasis
Mee-Young Kang, Jin-Hee Paik, Chun-Geun Ryu, Dae-Yong Hwang
Department of Surgery, Colorectal Cancer Center, Konkuk University Medical Center, Konkuk University School of Medicine, Seoul, 
Korea

INTRODUCTION
Colorectal cancer (CRC) is the third most common cancer 

worldwide, accounting for 10% of all cancers. It is a significant 
cause of morbidity and the second most common cause of 
cancer-related mortality [1]. Extensive epidemiological studies 
from multiple European centers have demonstrated that the 
incidence of both synchronous and metachronous hepatic 
metastases in patients with CRC is approximately 25%. A 

quarter of patients with hepatic metastases were treated with 
curative intent [2-5]. Although hepatic resection is a curative 
treatment, more than half of patients undergoing hepatic 
resection for colorectal cancer hepatic metastasis (CRCHM) 
develop recurrence [6]. Thus, the National Comprehensive 
Cancer Network treatment guidelines recommend adjuvant 
chemotherapy for CRCHM after hepatic resection or local 
therapy such as radiofrequency ablation (RFA). However, 
several studies have shown no significant difference in the 
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Purpose: We aimed to investigate whether adjuvant oxaliplatin-based chemotherapy after treatment for hepatic metastasis 
affects recurrence or survival and to determine the risk factors for recurrence or survival. 
Methods: Forty-six patients who underwent curative treatment for hepatic metastasis from colorectal cancer between 
July 2009 and December 2017 were included from a retrospectively collected patient database. Curative resection included 
hepatic resection, radiofrequency ablation (RFA), or a combination of both, followed by adjuvant chemotherapy with 
oxaliplatin-based chemotherapy. 
Results: Thirty-seven patients (80.4%) had colon cancer and 9 (19.6%) had rectal cancer. Twenty-six patients (56.5%) 
underwent hepatic resection, 7 (15.2%) RFA, and 13 (28.3%) hepatic resection and RFA. Thirty-two patients (69.6%) 
underwent chemotherapy after hepatic treatment. The recurrence incidence was 50% in the non-chemotherapy group 
and 46.9% in the chemotherapy group (P > 0.999). The incidence of death was 7.1% in the non-chemotherapy group and 
18.8% in the chemotherapy group (P = 0.657). The recurrence risk factors were N stage (N0 vs. N2; P = 0.013, P = 0.005) 
and bilobed hepatic metastasis (P = 0.027, P = 0.009) in the univariate and multivariate analyses, respectively. However, 
chemotherapy after hepatic treatment was not a risk factor for disease-free survival (DFS) or overall survival (OS) in the 
univariate and multivariate analyses (P = 0.656 and P = 0.414, respectively; P = 0.510 and P = 0.459, respectively). 
Conclusion: Oxaliplatin-based adjuvant chemotherapy after colorectal hepatic metastasis treatment did not affect the DFS 
or OS. The N stage of the primary tumor and bilobed hepatic metastasis are risk factors for recurrence and death. 
[Ann Surg Treat Res 2021;101(3):160-166]
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overall survival (OS) of patients who underwent perioperative 
chemotherapy and surgery alone [7-9]. Particularly, for many 
adjuvant chemotherapy studies, it has been challenging to 
determine whether there are benefits in performing adjuvant 
chemotherapy after hepatic resection because of the small 
sizes of the studies and the types of clinicopathological 
variables collected. Therefore, we investigated whether 
adjuvant oxaliplatin-based chemotherapy after treatment for 
hepatic metastasis affected recurrence or survival. In addition 
to chemotherapy, we investigated the presence of other risk 
factors affecting disease-free survival (DFS) or OS. 

METHODS

Patients
This study was approved by the Institutional Review Board 

of Konkuk University School of Medicine (No. KUMC 2021-03-
053) with a waiver for informed consent. We retrospectively 
included 80 patients who underwent curative treatment for 
hepatic metastasis from CRC between July 2009 and December 
2017 in the current study. Curative treatment included hepatic 
resection, RFA, or a combination of both. Postoperative 
adjuvant chemotherapy included oxaliplatin-based FOLFOX4 
and mFOLFOX6. The exclusion criteria were as follows: 
patients who had extrahepatic lesions before surgery for hepatic 
metastasis and had undergone neoadjuvant chemotherapy, 
a cycle of adjuvant chemotherapy less than 6 times, or CRC 
surgery at other hospitals. If recurrence occurred within 6 
months after treatment for hepatic metastasis, extrahepatic 
lesions or the remnant hepatic area were considered. Therefore, 
these patients were also excluded. Finally, 46 patients were 
included in this study. 

We analyzed the medical data of all the eligible patients. The 
parameters analyzed included age, sex, and the primary cancer 
lesions of each patient. The colon was defined from the cecum 
to the rectosigmoid colon. The rectum was defined from 
the lower border of the rectosigmoid junction to the dentate 
line. The types of hepatic metastases were categorized into 
synchronous and metachronous types. Synchronous cancers 
were defined as hepatic metastasis within 6 months of the 
first primary CRC, while metachronous cancers were defined 
as hepatic metastasis occurring more than 6 months later. The 
date of treatment for CRC or CRCHM was based on the date of 
surgery, and the time of recurrence was based on the date of 
the formal reading of the imaging study. 

For all 46 patients, we have provided information on the 
oxaliplatin-based chemotherapy effect after treatment of 
hepatic metastasis based on the data published at that time. Of 
these, chemotherapy was performed only in the patients who 
opted to receive it. If a poor performance was expected or the 
patient refused, it was not administered. 

The mFOLFOX6 regimen consisted of an intravenous 
injection of oxaliplatin 85 mg/m2, folinic acid 200 mg/m2 (over 
2 hours), and fluorouracil 400 mg/m2 (bolus) and 2,400 mg/
m2 (continuous 4–6 hours infusion). The FOLFOX4 regimen 
consisted of an intravenous injection of oxaliplatin 85 mg/m2, 
folinic acid 200 mg/m2 (over 2 hours), as well as fluorouracil 400 
mg/m2 (bolus) and 600 mg/m2 (continuous 22 hours infusion) 
on day 1, followed by folinic acid 200 mg/m2 (over 2 hours), and 
fluorouracil 400 mg/m2 (bolus) and 600 mg/m2 (continuous 
22 hours infusion) on day 2. Each chemotherapy cycle lasted 

Table 1. The patient’s clinical characteristics

Characteristic   Data

Patient 46 (100)
Sex, male:female  33:13 (71.7:28.3)
Age (yr)  61.3 ± 9.5 (35–80)
Interval of liver treatment (mo) 5.9 ± 11.6 (0–51)
Follow-up from liver treatment (mo) 63.8 ± 30.9 (15–117)
Relapse free survival after liver 

treatment (mo)
47.4 ± 35.6 (7–117)

Total follow-up (mo) 69.7 ± 30.0 (15–121)
Location
Colon 37 (80.4)
Rectum 9 (19.6)

Treatment type
Resection 26 (56.5)
Radiofrequency ablation 7 (15.2)
Both 13 (28.3)

Location of hepatic metastasis
Unilobed 25 (54.3)
Bilobed 21 (45.7)

T stage
2 4 (8.7)
3 40 (87.0)
4 2 (4.3)

N stage
0 17 (37.0)
1 20 (43.5)
2 9 (19.6)

Lymphatic invasion (+) 15 (32.6)
Venous invasion (+) 6 (13.0)
Perineural invasion (+) 6 (13.0)
Cell type
Moderately differentiated 44 (95.7)
Well differentiated 2 (4.3)

Chemotherapy after liver treatment
No 14 (30.4)
Yes 32 (69.6)

Type of hepatic metastasis
Metachronous 13 (28.3)
Synchronous 33 (71.7)

Recurrence (+) 22 (47.8)
Death (+) 7 (15.2)

Values are presented as number (%) or mean ± standard deviation 
(range). 

Mee-Young Kang, et al: Chemotherapy effect after treatment of colorectal hepatic metastasis



162

Annals of Surgical Treatment and Research 2021;101(3):160-166

14 days, with the subsequent cycle starting on day 15. The 
response was assessed every 3 cycles.

Statistical analysis
According to the type of variable and their distribution, the 

groups were compared using the Student t-test and chi-square test 
for qualitative variables. The Cox model was used to identify the 
significant factors associated with DFS and OS using univariate 
and multivariate analyses. Statistical significance was considered 
to be associated with a P-value less than 0.05.

RESULTS

Patient characteristics 
Patient characteristics are shown in Table 1. Of the 46 

patients, 33 were males and 13 were females, with a mean age 
of 62 years (range, 35–80 years). Thirty-seven patients (80.4%) 
had colon cancer, and 9 (19.6%) had rectal cancer. Twenty-
six patients (56.5%) underwent hepatic resection, 7 (15.2%) 
underwent RFA, and 13 (28.3%) underwent both hepatic 
resection and RFA. Thirteen patients (28.3%) had metachronous 
hepatic metastasis, and 33 patients (71.7%) had synchronous 
hepatic metastasis. Thirty-two patients (69.6%) underwent 
chemotherapy after hepatic treatment, and 14 patients (30.4%) 
did not receive chemotherapy. Recurrence was observed in 22 
patients (47.8%), and 7 patients (15.2%) died. The mean interval 
period of hepatic treatment was 5.9 months (range, 0–51 
months) and the mean follow-up from the time of the hepatic 
treatment was 63.8 months (range, 15–117 months). The mean 
total follow-up period after surgery for CRC was 69.7 months 
(range, 15–121 months).

Table 2. The clinical characteristics according to chemo-
therapy

Characteristic

Chemotherapy after liver 
treatment P-value

No Yes 

No. of patient 14 32
Age (yr) 62.3 ± 13.4 61.0 ± 7.4 0.710
Sex, male:female 11:3 22:10 0.724
Location of primary cancer, 
 colon:rectum

12:2 25:7 0.701

Treatment type
Resection   6 20 0.038*
Radiofrequency ablation   5   2
Both   3 10

Location of hepatic metastasis
Unilobed   6 29 0.349
Bilobed   8 13

T stage
2   1   3 0.603
3 13 27  
4   0   2  

N stage
0   5 12 0.292
1   8 12
2   1 8

Lymphatics invasion, yes   3 12 0.331
Vascular invasion, yes   1   5 0.651
Perineural invasion, yes   1   5 0.651
Cell type

Moderately differentiated 14 30
Well differentiated   0   2 >0.999

Type of hepatic metastasis
Metachronous   9   4 0.001*
Synchronous   5 28

Recurrence (+)   7 15 >0.999
Death (+)   1   6 0.413

Values are presented as number only or mean ± standard deviation. 
*P < 0.05.

Table 3. The clinical characteristics according to recurrence

Characteristic
Recurrence

P-value
No Yes 

No. of patients 24 22
Age (yr) 61.2 ± 9.2 61.4 ± 10.0 0.932
Sex, male:female 15:9 18:4 0.197
Location of primary 
 cancer, colon:rectum

20:4 17:5 0.718

Treatment type
Resection 17   9 0.108
Radiofrequency ablation   3   4
Both   4   9

Location of hepatic metastasis
Unilobed 16   9 0.138
Bilobed   8 13

T stage
2   2   2 0.384
3 20 20
4   2 0

N stage
0 13   4 0.022*
1   9 11
2   2   7

Lymphatics invasion, yes   7   8 0.755
Vascular invasion, yes   5   1 0.190
Perineural invasion, yes   2   4 0.405
Cell type
Moderately differentiated 23 21 >0.999
Well differentiated   1   1

Type of hepatic metastasis
Metachronous   7   6 >0.999
Synchronous 17 16

Postoperative 
 chemotherapy

17 15 >0.999

Values are presented as number only or mean ± standard deviation. 
*P < 0.05.
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The clinical characteristics according to 
chemotherapy
We investigated whether there were clinical differences 

between the groups who received chemotherapy (n = 32) and 
those who did not (n = 14) (Table 2). Patients with synchronous 
hepatic metastasis tended to have a higher chemotherapy rate 
than those with metachronous metastasis (P = 0.001). More 
patients in the synchronous group underwent surgical resection 
(P = 0.038). There was no significant difference in recurrence 
(P > 0.999) or death (P = 0.413) between those who received 
chemotherapy and those who did not.

The clinical characteristics according to recurrence
The 46 patients were classified according to those with 

recurrence (n = 22) or those without (n = 24), and the N stage 
was significantly different (P = 0.022) in the recurrence group 
(Table 3).

Disease-free survival and overall survival for 
hepatic metastasis
In the univariate analysis, treatment type (resection vs. 

resection plus RFA, P = 0.044), location of hepatic metastasis 
(unilobed vs. bilobed, P = 0.027), and N stage (N0 vs. N2, P = 
0.013) were associated with worse DFS. Chemotherapy after 
hepatic treatment was not associated with either DFS or OS (P 
= 0.656, P = 0.414) (Table 4).

In the multivariate analysis, location of hepatic metastasis 

(unilobed vs. bilobed, P = 0.009) and N stage (N0 vs. N2, P = 
0.005) were associated with DFS (Table 5). 

Fig. 1 shows the OS for posttreatment chemotherapy 
in patients with hepatic metastasis of CRC. There was no 
significant difference in OS between patients who received 
chemotherapy and those who did not receive chemotherapy (P 
= 0.399).  

The clinical characteristics according to the type of 
hepatic metastasis (metachronous/synchronous)
We investigated whether there were clinical differences 

according to the type of hepatic metastasis (metachronous, 13 
patients; synchronous, 33 patients). The synchronous patient 
group received more chemotherapy (28 of 33, 84.8%) than 
the metachronous group (4 of 13, 30.8%) (P = 0.001). Hepatic 
resections were performed more frequently in the synchronous 
group than in the metachronous group (30 of 33, 90.9% vs. 
3 of 33, 9.1%; P = 0.014). There was no significant difference 
in recurrence (P > 0.999) or death (P = 0.654) between the 
metachronous and synchronous groups (Table 6).

DISCUSSION
The most common site for tumor recurrence is the residual 

liver, which is involved in 45%–75% of recurrence cases in 
CRCHM. In most cases, chemotherapy for CRCHM has been 
established and studied as an adjuvant therapy because the 

Table 4. Univariate analysis of disease-free survival and overall survival for hepatic metastasis

Variable
Disease-free survival Overall survival 

OR (95% CI) P-value OR (95% CI) P-value

Sex 0.502 (0.170–1.485) 0.213 0.423 (0.051–3.520) 0.426
Age 1.006 (0.960–1.055) 0.793 1.092 (0.993–1.202) 0.070
Location of primary cancer 1.348 (0.496–3.664) 0.558 2.724 (0.598–12.410) 0.195
Treatment type 0.127 -
   Resection vs. RFA 1.867 (0.575–6.070) 0.299 0.000 (0.000) 0.986
   Resection vs. resection + RFA 2.595 (1.027–6.556) 0.044* 2.780 (0.621–12.445) 0.181
   Location of hepatic metastasis 2.638 (1.118–6.222) 0.027* 3.320 (0.643–17.142) 0.152
T stage 0.295 0.618
   T2 vs. T3 0.839 (0.195–3.605) 0.814 0.458 (0.055–3.830) 0.471
   T2 vs. T4 0.000 (0.000) 0.983 0.000 (0.000) 0.992
N stage 0.030* 0.228
   N0 vs. N1 2.760 (0.878–8.675) 0.082 2.732 (0.284–26.305) 0.384
   N0 vs. N2 4.791 (1.397–16.430) 0.013* 6.104 (0.635–58.717) 0.117
Lymphatics invasion 1.146 (0.481–2.736) 0.758 3.140 (0.701–14.061) 0.135
Venous invasion 0.269 (0.036–2.003) 0.200 1.313 (0.158–10.949) 0.801
Perineural invasion 1.322 (0.447–3.911) 0.614 1.061 (0.128–8.821) 0.956
Cell type 1.177 (0.158–8.768) 0.874 4.406 (0.521–37.257) 0.173
Chemotherapy after liver treatment 0.815 (0.331–2.005) 0.656 2.420 (0.290–20.207) 0.414

OR, odds ratio; CI, confidence interval; RFA, radiofrequency ablation. 
*P < 0.05.
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liver is the solitary site of the first recurrence in up to 40% of all 
CRC patients [10]. 

Adjuvant chemotherapy is known to reduce recurrence in 
patients with CRCHM after hepatic resection [11]. The EORTC 
40983 trial showed that perioperative chemotherapy with 
FOLFOX4 increased progression-free survival (PFS) compared 
with surgery alone in patients with an initially resectable 
hepatic metastasis from CRC, but there was no observed 
difference in OS [7]. Similarly, a study by Portier et al. [12] also 
reported that perioperative therapy with adjuvant fluorouracil 
and folinic acid after hepatic resection increased PFS. However, 
Kanemitsu et al. [8] recently reported that postoperative 
chemotherapy with mFOLFOX6 improved DFS, but worsened 
OS, compared to surgery alone. Thus, adjuvant mFOLFOX6 does 
not benefit OS after hepatectomy. Most trials also investigated 
DFS [9,12,13], but there was a lack of randomization in many 
studies, which makes the results difficult to interpret [14] and 
prevents the conclusion that chemotherapy is helpful after 
hepatic metastasis surgery. 

Sometimes, target agents are added as first-line chemotherapy 

after resection of hepatic metastasis in clinical practice. 
Although there was no increase in perioperative morbidity 
and mortality, bevacizumab did not affect patient outcomes 
[15]. In another study, FOLFOX with cetuximab after hepatic 
resection was associated with shorter PFS because of the higher 
complication rates [16].

In the present study, we investigated the effect of oxaliplatin-
based chemotherapy after hepatic treatment and found that 
there was no difference in DFS and OS between the group 
that received chemotherapy after hepatic treatment and the 
group that only received hepatic treatment. In addition, hepatic 
resection is the best curative strategy; however, if resection 
is not possible, RFA can be considered [17]. In this study, the 
treatment of hepatic metastasis included not only resection but 
also RFA [18]. This may therefore be a limitation of the study, 
in addition to the small number of patients. There were no risk 
factors affecting OS, and the recurrence rate was higher in the 
group that underwent hepatic resection and RFA than in the 
group that underwent resection only. This is because resection 
and RFA may be performed in cases with bilobed metastasis 

Table 5. Multivariate analysis of disease-free survival

Variable
Disease-free survival 

OR (95% CI) P-value

Treatment type 0.863
Resection vs. RFA 1.262 (0.295–5.398) 0.754
Resection vs. resection + RFA 0.827 (0.233–2.931) 0.768
Location of hepatic metastasis 3.184 (1.331–7.616) 0.009*

N stage 0.018*
N0 vs. N1 2.981 (0.945–9.408) 0.063
N0 vs. N2 6.099 (1.747–21.298) 0.005*

Chemotherapy after hepatic treatment 1.559 (0.579–0.215) 0.280

OR, odds ratio; CI, confidence interval; RFA, radiofrequency ablation. 
*P < 0.05.
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than those with in unilobed metastasis. This is consistent with 
the fact that patients with bilobed metastasis have a higher 
recurrence rate than those with unilobed metastasis (Tables 4, 5).

Meanwhile, patients with synchronous CRCHM tended to 
have a higher chemotherapy rate than those with metachronous 
disease (P = 0.001). Several studies have found that the 
survival of synchronous CRCHM patients is significantly worse 
than that of metachronous patients [19-21]. Although studies 
differ in how they define the interval for synchronous versus 
metachronous CRCHM, it is generally agreed that synchronous 
disease represents more aggressive tumor biology with a 
heightened risk of disease recurrence and reduced patient 
survival than metachronous disease [22]. These data suggest 
that chemotherapy is most advantageous for patients with more 
aggressive tumor biology (synchronous or early metachronous 

CRCHM) [23]. In the case of the synchronous group, adjuvant 
chemotherapy was administered for primary CRC, and the 
low percentage of chemotherapy in the metachronous group 
was because chemotherapy for primary CRC had already 
been completed, and thus additional chemotherapy was not 
performed after hepatic metastasis treatment. Nevertheless, 
there was no significant difference in recurrence or death 
between the metachronous and synchronous groups in this 
study.

This study has several limitations. Since this study was a 
retrospective analysis, there was a selective bias. The small 
sample size was also a limitation, and we could not compare 
the OS. Therefore, further investigation with a larger number of 
cases is required. 

In conclusion, we found that oxaliplatin-based chemotherapy 
after hepatic treatment did not affect DFS or OS. Thus, each 
decision on postoperative chemotherapy should be made by 
taking into consideration the prior therapy, treatment type, 
location of hepatic metastasis, and N stage.
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Table 6. The clinical characteristics according to time of 
hepatic metastasis

Characteristic Metachronous Synchronous P-value

No. of patients 13 33
Age (yr) 62.5 ± 11.1 61.0 ± 8.9 0.639
Sex, male:female 9:4 24:9 >0.999
Location of primary 
 cancer, colon:rectum

11:2 26:7 >0.999

Chemotherapy after liver treatment
No   9   5 0.001*
Yes   4 28

Treatment type
Resection   9 17 0.014*
Radiofrequency 
 ablation

  4   3

Both   0 13
Location of hepatic metastasis

Unilobed   6 19 0.527
Bilobed   7 14

T stage
2   2   2 0.421
3 11 29
4   0   2

N stage
0   8   9 0.037*
1   5 15
2   0   9

Lymphatics invasion, yes   2 13 0.169
Vascular invasion, yes   1   5 0.659
Perineural invasion, yes   1   5 0.659
Cell type

Moderately 
 differentiated

13 31 >0.999

Well differentiated   0   2
Recurrence (+)   6 16 >0.999
Death (+)   1   6 0.654

Values are presented as number only or mean ± standard deviation. 
*P < 0.05.
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