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Hepatic Resection for Hepatic Metastases from  
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Purpose: The effects of hepatic resection on patients with metastatic tumors from gastric adenocarcinomas are unclear. Therefore, we 
analyzed early clinical outcomes in patients who underwent surgical resection for hepatic metastases from gastric adenocarcinomas.
Materials and Methods: From January 2003 to December 2010, 1,508 patients with primary gastric cancers underwent curative gas-
tric resections at the Korea Cancer Center Hospital. Of these patients, 12 with liver-only metastases underwent curative hepatic resec-
tion. Their clinical data were analyzed retrospectively.
Results: The median follow-up period was 12.5 months (range, 1~85 months); no operative mortalities or major complications were 
observed. Three patients underwent synchronous resections, and 9 underwent metachronous resections. In the latter group, the median 
interval between gastrectomy and hepatectomy for hepatic metastasis was 10.5 months (range, 5~47 months). The overall 1- and 
5-year survival rates of these 12 patients were 65% and 39%, respectively, with a median overall survival of 31.0 months; 2 patients 
survived for >5 years.
Conclusions: Hepatic resection can be a feasible procedure for treating hepatic metastases from gastric adenocarcinomas. Although this 
study was small and involved only selected cases, the outcomes of the hepatic resections were comparable and long-term (>5 years) 
survivors were identified. Surgical resection of the liver can be considered a feasible option in managing hepatic metastases from gastric 
adenocarcinomas.

Key Words: Hepatectomy; Hepatic metastases; Stomach neoplasms

J Gastric Cancer 2013;13(2):86-92  http://dx.doi.org/10.5230/jgc.2013.13.2.86

Correspondence to: Sang Bum Kim

Department of Surgery, Korea Cancer Center Hospital, Korea Institute 
of Radiological and Medical Sciences, 75 Nowon-gil, Nowon-gu, Seoul 
139-706, Korea
Tel: +82-2-970-1279, Fax: +82-2-970-2419
E-mail: lull2ksb@gmail.com
Received January 17, 2013
Revised April 21, 2013
Accepted April 22, 2013

Copyrights © 2013 by The Korean Gastric Cancer Association www.jgc-online.org

 This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0) which permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Introduction

Gastric adenocarcinomas are common malignancies worldwide. 

Over several decades, the management of gastric adenocarcinoma 

has advanced, and patient prognosis has improved. The proportion 

of patients with early stage cancers who are being treated is in-

creasing due to the prevalence of more comprehensive surveillance 

programs. In addition, the advancement of surgical techniques and 

the development of chemotherapy involving various molecular 

targeting agents have led to improved prognoses for these patients. 

However, several challenging problems remain in the management 

of gastric cancer.

The liver is the most common site of metastasis in gastroin-

testinal malignancies and the management of liver metastasis is 

difficult, and the outcomes are still poor. After curative resection 

of primary gastric adenocarcinomas, 3.5~14.0% of patients experi-

ence intrahepatic recurrence.1-9 Most of these patients have mul-

tiple forms of intrahepatic and extrahepatic recurrences, including 

peritoneal carcinomatosis, lymph node metastasis, and direct tumor 
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invasion of other organs.10,11 To manage hepatic metastases from 

gastric adenocarcinomas, various treatment modalities have been 

introduced, such as systemic chemotherapy and local treatments. 

Although systemic chemotherapy with the new molecular target-

ing agents is the standard treatment modality, the outcomes remain 

disappointing and the management of hepatic metastasis remains 

challenging.5-18

Over the past 3 decades, the management of hepatic metastases 

associated with colorectal adenocarcinomas has advanced, mark-

edly. Many studies have reported the role of hepatic resection for 

these metastases, and hepatic resection is now associated with a 

5-year survival rate of 30~50%.19,20 Thus, hepatic resection for 

hepatic metastases from colorectal adenocarcinoma is currently 

regarded as one of the standard modalities in multi-disciplinary 

treatments.

Only a few reports of hepatic resection have been reported for 

hepatic metastases in cases of gastric adenocarcinomas. Some of 

these have reported long-term survival and outcomes comparable 

to those associated with colorectal adenocarcinoma, even though 

they were small case studies.5,6,12-15 However, surgical resection is 

not commonly performed in patients with hepatic metastases from 

gastric cancers, because of relatively high morbidity associated with 

hepatic resection, mostly due to the multiple intrahepatic and extra-

hepatic lesions. Recent advances in the hepatic resection technique 

have improved the safety of this type of resection, and the develop-

ment of imaging techniques such as positron emission tomography 

(PET) and liver magnetic resonance imaging (MRI) may help to 

identify the proper indications for hepatic resection, preoperatively. 

Regardless, the role and proper indications for surgical resection 

of hepatic metastases from gastric cancers are challenging topics. 

Thus, to clarify the benefits of surgical treatment and find factors 

affecting survival, we retrospectively analyzed patients who under-

went hepatic resection for hepatic metastases from gastric adeno-

carcinomas.

Materials and Methods

From January 2003 to December 2010, a total 1,508 patients 

with primary gastric cancers underwent curative gastric resections 

at the Korea Cancer Center Hospital. Of these patients, 258 (17.1%) 

experienced recurrence during the follow-up period, and 67 (4.4%) 

patients developed metachronous hepatic metastases. Of these 67 

patients, 22 patients had liver-only metastases. Nine of these 22 

patients underwent hepatic resection, and the remaining 13 patients 

did not undergo hepatic resection because of resection being con-

traindicated or refused. Another 3 synchronous hepatic metastases 

Table 1. Summary of 12 patients underwent curative hepatic resection for hepatic metastases from gastric adenocarcinoma

Patient Age* 
(year) Sex TNM 

stage†
Type of liver 
metastasis

Interval between 
gastrectomy and 

hepatectomy
(month)

Number 
of hepatic 
metastasis

Tumor size 
of hepatic 
metastasis 

(cm)

Operation name Survival 
status

Survival 
time after 

hepatectomy‡

(month)

  1 50 M T1N0M0 Metachronous 25 1 2.3 Tumorectomy Alive 14

  2 74 M T1N0M0 Metachronous 12 2 0.6 and 1.0 Lt. lat. sectionectomy & 
intra-OP RFA

Alive 9

  3 58 M T2N0M0 Metachronous 20 1 7.0 Rt. hemihepatectomy Dead 10

  4 53 M T3N0M0 Metachronous 47 1 6.5 Rt. hemihepatectomy Alive 60

  5 50 M T3N1M0 Metachronous 13 1 3.6 Tumorectomy Dead 31

  6 58 M T3N1M0 Metachronous 9 1 5.7 Rt. post. sectionectomy Alive 25

  7 73 M T3N1M0 Metachronous 5 1 5.0 Tumorectomy Dead 27

  8 57 M T3N2M0 Metachronous 12 1 2.5 Rt. hemihepatectomy Alive 85

  9 73 M T3N2M0 Metachronous 8 1 2.5 Tumorectomy Dead 3

10 69 M T3N1M1 Synchronous 0 1 2.0 Tumorectomy Dead 12

11 51 M T3N2M1 Synchronous 0 1 3.0 Tumorectomy Alive 50

12 66 F T4N1M1 Synchronous 0 1 1.8 Tumorectomy Dead 6

*Age at the time of hepatic resection. †TNM stage: TNM classification of American Joint Committee on Cancer (AJCC) 7th edition at the time of 
gastric resection. ‡Durations from hepatic resection to death or last follow-up. M = male; F = female; Lt = left; lat = lateral; intra-OP RFA = intra-
operative radiofrequency ablation; Rt = right; post. = posterior.
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patients were added to the analysis of post-hepatic resection prog-

nosis. The medical records of all 12 patients were retrospectively 

reviewed.

The indications for hepatic resection as a result of hepatic me-

tastasis from a gastric adenocarcinoma were as follows: a solitary 

liver lesion, the absence of other distant metastases, favorable liver 

function, good performance status, and the informed consent of 

the patient. However, one case did not meet the hepatic resection 

indication because of a relatively long disease-free interval and had 

2 intrahepatic lesions; one was small and suited for radiofrequency 

ablation. Because this study was documenting early experiences, we 

included this patient.

Ultrasonography (US), computed tomography (CT), MRI and 

PET were used to diagnose hepatic metastases. After gastric resec-

tion for primary gastric cancer, the patients were routinely exam-

ined for recurrence every 6 months for 5 years. The examinations 

included evaluation of tumor markers, endoscopy, and CT scans. If 

a suspicious lesion was detected by CT scan, the patient underwent 

additional imaging studies, including US, MRI, or PET. In some 

patients, US-guided percutaneous needle aspirations were per-

formed for pathologic confirmation of the hepatic lesions.

SPSS for Windows, Korean version 14.0 (SPSS Inc., Chicago, 

IL, USA), was used to perform statistical analyses. Survival rates 

were calculated using the Kaplan-Meier method. Categorical vari-

ables were compared using the chi-square test and logistic regres-

sion analysis. A P＜0.05 was considered statistically significant.

Results

A total of 12 patients (11 men and 1 woman) underwent hepatic 

resection for hepatic metastases from gastric adenocarcinomas. 

Their median age, at the time of hepatic resection, was 61 years 

(range, 51~74 years), and their median post-resection follow-up 

period was 12.5 months (range, 1~85 months) (Table 1).

Eleven patients had a single hepatic metastasis and underwent 

hepatic resection, only; one patient had 2 intrahepatic lesions and 

underwent both hepatic resection and intraoperative radiofre-

quency ablation. None of the patients died or experienced major 

complications because of the surgery. Synchronous resections were 

performed on 3 patients, metachronous resections were performed 

9 patients. Five patients received systemic adjuvant chemotherapy 

after the resection, and 7 did not (Table 2).

For the 9 patients who underwent metachronous resection, the 

median interval between gastrectomy and hepatectomy was 10.5 

months (range, 5~47 months). The overall 1- and 5-year survival 

Table 2. Clinicopathological characteristics of patients with hepatic 
metastases from gastric adenocarcinoma

Variable Data

Age (year)
   <60
   ≥60

8
4

Gender
   Male
   Female

11
1

Primary gastric tumor

   Histological type
      Well-differentiated
      Moderate-differentiated
      Poorly-differentiated
      Mucinous carcinoma
      Signet ring cell carcinoma 

1
8
1
1
1

   Pathological T-stage*
      T1
      T2
      T3
      T4

2
1
8
1

   Pathological N-stage*
      N0
      N1
      N2

4
5
3

   Lymphatic invasion
      Absent
      Present

5
7

   Venous invasion
      Absent
      Present

10
2

   Neural invasion
      Absent
      Present

8
4

Liver metastases

   Tumor size (cm)
      <4
      ≥4

8
4

   Timing of metastases
      Synchronous
      Metachronous

3
9

   Number of metastasis
      Solitary
      Multiple

11
1

   Resection margin
      Negative
      Positive

11
1

*TNM classification of American Joint Committee on Cancer (AJCC) 
7th edition.
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rates of the 12 patients were 65% and 39%, respectively, with a 

median survival time of 31.0 months (Fig. 1). The overall 3-year 

survival rates for patients who underwent synchronous and meta-

chronous resections were 33% and 38%, respectively; this differ-

ence was not statistically significant (P=0.596, Fig. 2).

To determine the prognostic factors, a univariate analysis was 

performed. The TNM stage of the primary gastric cancer, the size 

of metastatic liver tumor, the type of metastasis (synchronous or 

metachronous), and the use of systemic adjuvant chemotherapy 

after hepatic resection did not have a significant impact on survival 

among the 12 patients (Table 3).

Two of the 12 patients survived for more than 5 years after he-

patic resection. Both had undergone metachronous hepatic resec-

tion, with intervals between gastrectomy and hepatectomy of 12 or 

47 months. The pathologic stages of these primary gastric cancers 

were T3N0M0 and T3N2M0. Both patients had solitary hepatic le-

sion and both underwent right hemihepatectomy.

One patient who underwent hepatic resection plus intraoperative 

radiofrequency ablation experienced a new intrahepatic recurrence 

8 months later. This patient underwent additional radiofrequency 

ablation for this lesion and was still living 12 months after the ini-

tial hepatic resection.

Discussion

As with other gastrointestinal malignancies, the liver is a com-

mon metastatic site for gastric adenocarinomas. After curative re-

section of a primary gastric adenocarcinoma, 3.5~14.0% of patients 

experience an intrahepatic recurrence.1-9 Various treatment modali-

ties have been applied to the management of hepatic metastases 

from gastric adenocarcinomas, but the outcomes have not been 

satisfactory. Most hepatic metastatic lesions are multiple, bi-lobar 

lesions that occur in combination with extrahepatic metastases. 

Therefore, systemic chemotherapy is considered the standard of 

care, but the median survival time is less than 6 months and long-

term survivors are rare.4,6 Other treatment modalities have also 

been applied, such as radiofrequency ablation, hepatic resection, 

and radiation, but their reported use has been infrequent, and their 

outcomes have also been disappointing.5-18 

There have been some recent changes in the management of 

liver metastases associated with gastrointestinal malignancies, es-

pecially for those associated with colorectal malignancies. Over 

several decades, advancements in surgical techniques and postop-

erative management have improved the safety of liver resections, 

and newly developed chemotherapeutic molecular targeing agents 

changed the role of the surgical resection. Liver resection is now 

one of the multi-disciplinary treatments and play a role in the 

standard treatment of colorectal liver metastases.19,20

Regardless of the use of liver resection for hepatic metastases 

associated with colorectal cancers, liver resection is still rarely in-

dicated for patients with hepatic metastases from gastric cancers. In 

previous reports, only 10~20% of patients with hepatic metastases 

were found to be suitable for surgical treatment, and the outcomes 

have been also disappointing (median survival, 5~8 months).2,11,14,16 

Recently, a few reports have shown the feasibility of hepatic re-

sections associated with gastric cancer metastases and have noted 

some long-term survivors.5,6,12,15 Therefore, selected group of pa-

tients, with the proper indications could be helpful in establishing 

the indications for hepatic resection. The experiences obtained from 

the management of colorectal liver metastases and the development 

Fig. 1. Overall survival rate for 12 patients who underwent hepatic 
resection for metastases from gastric adenocarcinoma. The 5-year sur-
vival rate was 39% with a median survival time of 31.0 months.

Fig. 2. Survival rates among patients with synchronous (n=3) and 
metachronous (n=9) hepatic metastases. The difference was not statis-
tically significant (P=0.596).
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of new imaging methods might help identify the proper indications 

for hepatic resection. For this reason, we chose initially narrow 

indications: solitary lesions, relatively long disease-free intervals, 

and the absence of PET-identified extrahepatic lesion. We allowed 

some exceptions because this study was designed to provide some 

initial experience and consisted of a retrospective review of patient 

medical records. The most significant exception was the one patient 

who included depite having 2 liver lesions indentified. The excep-

tion was permitted because the patient had a relatively long disease-

free interval, and one intrahepatic lesion was small and the other 

lesion was suitable for radiofrequency ablation. We also included 3 

patients with synchronous liver metastatic lesions. 

Although our study included 12 patients, none of the patients 

experienced major complicatins or died because of their surgery. 

The overall 5-year survival rate, after hepatic resection, was 39%, 

with a median survival of 31 months; 2 patients survived for ＞5 

years. These results suggest that hepatic resection can be a feasible 

procedure for the managements of hepatic metastases from gastric 

adenocarcinomas.

The management of hepatic metastases from colorectal cancers 

and hepatocellular carcinomas has shown that, radiofrequency 

ablation is a promising method with outcomes similar to those 

Table 3. Univariate analysis of factors predictive of patient survial

Clinicopathological characteristic Value Median survival time 
(month)

Three-year survival rate 
(%) P-value

Primary gastric tumor

Histological type
Well and moderate-differentiated
Poorly-differentiated, mucinous and signet ring cell carcinoma

9
3

27
-

21
67

0.421

Pathological T-stage*
T1~2
T3~4

3
9

10
31

50
40

0.874

Pathological N-stage*
N0~1
N2

9
3

27
-

21
66

0.460

Lymphatic invasion
Absent
Present

5
7

10
31

40
42

0.285

Venous invasion
Absent
Present

10
2

31
  3

40
50

0.440

Neural invasion
Absent
Present

8
4

27
31

40
36

0.727

Liver metastases

Tumor size (cm)
<4
≥4

8
4

27
31

40
36

0.727

Timing of metastases
Synchronous
Metachronous

3
9

31
12

33
38

0.596

Adjuvant systemic chemotherapy
Received
Not received

6
6

27
31

27
48

0.546

*TNM classification of American Joint Committee on Cancer (AJCC) 7th edition.
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observed following resection of small-sized tumors.21,22 As previ-

ously mentioned, we included one patient who did not meet our 

initial inclusion criteria. This patient had 2 intrahepatic lesions, one 

in each of segments 8 and 2 of the liver. The lesion in segment 2 

was removed by hepatic resection, whereas that in segment 8 was 

suitable for radiofrequency ablation. After the hepatic resection 

and intraoperative radiofrequency ablation, this patient experienced 

another intrahepatic recurrence 8 months later in segment 6. The 

patient underwent an additional radiofrequency ablation of this le-

sion and has remained alive without further recurrence. Hepatic 

resection with intraoperative radiofrequency ablation may be an 

alternative treatment option for multiple intrahepatic tumors in se-

lected patients. 

Post-resection prognoses for hepatic metastases from gastric 

cancers have not been well evaluated. At the start of this study, we 

suspected that the presence of a solitary hepatic lesion and a long 

disease-free interval may be good prognostic factors for hepatic 

resection of liver metastases from gastric adenocarcinomas, based 

on the early studies of similar therapy for liver metastases from 

colorectal adenocarcinomas. In some reports regarding hepatic re-

section of liver metastases from gastric adenocarcinomas, solitary 

and metachronous metastases have been found to be significant 

determinants of favorable prognoses after hepatic resection.6-8 

However, we could not find any significant factors that affected 

survival (Table 3). Our inability to determine any specific factors that 

influence survival may have been related to our study’s limitations, 

including the small number of patients and the study’s retrospec-

tive design. Most of patients had solitary and metachronous hepatic 

metastases with a long disease-free interval. There were two long-

term (＞5 years) survivors in our study. Although not early stage, 

they had a long interval between gastrectomy and hepatectomy. 

This observation may provide a clue for at least one of the indica-

tions for resection. Regardless, additional studies are necessary to 

clarify the role of hepatic resection for metastases from gastric ad-

enocarcinomas. 

Hepatic resection can be a feasible procedure for treating hepatic 

metastases from gastric adenocarcinomas. Although this study was 

small and involved selected cases, the outcomes of hepatic resec-

tions were comparable and long-term (＞5 years) survivors were 

identified. Surgical resection of the liver can be considered a fea-

sible option in managing hepatic metastases from gastric adenocar-

cinomas.
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