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Introduction

Liver metastases mean terminal stage of most malignant 
tumors. Under the circumstances, some doctors tend to be 
conservative, while some doctors tend to be positive. Along 
with the progress of medical technology and evidence 
based medical science, more and more doctors believe that 
aggressive treatment including surgical interventions may 

give rise to better results. Liver metastases from colorectal 
cancer (CRC) have been a hot research topic for decades. 
As shown by lots of reports in this area, liver resection is an 
effective method that can improve the therapeutic results 
(1-4). How about the other malignant tumors? In recent 
years, increasing reports are mostly positive, while some 
reports have different point of view (5-9).

CRC, gastric cancer (GC) and breast cancer (BC) refer 
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to the three most prevalent malignancies in China. Along 
with the emergence of standardized operation techniques 
and novel drugs, the prognosis of the three tumors has 
improved to a great extent. In this study, we retrospectively 
analyzed liver metastases patients of the three cancers in 
two hospitals (i.e., Qilu Hospital of Shandong University 
and The First Affiliated Hospital of Wenzhou Medical 
University) that underwent liver resection. The main 
purpose is to find out how much of a difference could 
surgical operation make in liver metastases of the three 
different malignant tumors. 

Methods

Patients

A retrospective analysis on two hospitals was performed 
to identify all liver metastasis patients with CRC, GC and 
BC who underwent liver resection between Jan 2002 and 
Jan 2015. The clinical and follow-up data of patients were 
obtained from the two hospitals’ medical records. A total of 
181 patients, including 122 CRC, 38 GC as well as 21 BC, 
were involved in the study. The detailed clinical data can be 
summarized in Table 1.

Treatment strategy

Every patient underwent liver resection on a case-by-
case basis. So was the chemotherapy. Neo-adjuvant 
chemotherapy means the chemotherapy administered prior 
to liver surgery or primary tumor surgery no more than  
8 weeks. Adjuvant chemotherapy means the chemotherapy 
administered after liver surgery or primary tumor surgery, 
which includes chemotherapy after primary tumor 
surgery but prior to liver surgery more than 8 weeks in 
metachronous liver metastases. Some liver resections may 
undergo as a homochromous operation with the primary 
tumor in synchronous metastases, while some liver 
resections undergo after the primary tumor operation. 
Though there is still not an international guideline for 
the surgical resection for liver metastases tumor, the 
surgical indication for the 181 patients are as follows: 
the metastases are restricted in liver only and resectable, 
the primary tumor and the metastases tumor can be R0 
resected, and there must be sufficient liver compensation 
after the resection. The treatment data is concluded in 
Table 2.

Statistical analysis

Survival time was calculated from the first liver resection 
to death or the last contact during follow-up for patients 
who had liver metastasis resected. Median and actuarial 
survival were calculated using the Kaplan-Meier method. 
Meanwhile, relationships of possible prognostic factors 
to outcomes were calculated using the log-rank methods. 
When the P value is 0.05 or less than 0.05, we considered it 
statistical significant, and the analysis was performed using 
the software of SPSS 16.0. The related survival curves were 
drawn up by GraphPad Prism5.

Table 1 Basic clinical data

Variable
Colorectal 

cancer
Gastric 
cancer

Breast 
cancer

Total

Number 122 38 21 181

Gender

Male 70 24 0 94

Female 52 14 21 87

Average age 59 61 55 59

Metastases No.

1 73 29 19 121

2 43 8 2 53

3+ 6 1 0 7

Metastases

Synchronous 58 17 9 84

Metachronous 64 21 12 97

Table 2 Treatment data

Variable
Colorectal 

cancer
Gastric 
cancer

Breast 
cancer

Total

Chemotherapy 

Neo-adjuvant 11 2 4 17

Adjuvant 109 28 17 154

None 2 8 0 10

Surgery

Simultaneous 
excision

44 12 0 56

Staging excision 78 26 21 125
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Results

Perioperative treatment and survival

In the two hospitals, there were 181 patients who underwent 
hepatic resections within 13 years. Chemotherapy was 
utilized for 171 patients including 17 cases of neo-adjuvant 
chemotherapy. Simultaneous excision was applied in 56 patients 
including 44 CRC patients as well as 12 GC patients. Staging 
excision was applied in 125 patients including 78 CRC 

patients, 26 GC patients and 21 BC patients. Furthermore, 
all the patients applied R0 resection of liver metastases. No 
other metastases, such as pulmonary or bone metastases, 
were detected before the liver operation.

CRC took the biggest proportion of 67.4% (N=122) in 
all the patients, otherwise proportion is 21.0% (N=38) and 
11.6% (N=21) respectively in GC and BC. As shown, the 
patients had a rising tendency year by year (Figure 1).

Of all the 181 patients, median survival was 39 months. 
Moreover, 1-, 3- and 5-year survival rate was 92.3%, 58.3% 
and 39.2% respectively (Figure 2). Of CRC, GC, and BC 
liver metastases patients, median survival was 41 months, 
37 months and 64 months respectively. Moreover, 1-year 
survival rate was 90.2%, 86.8%, and 95.2% respectively; 
3-year survival rate was 60.0%, 45.9%, and 65.5% 
respectively; 5-year survival rate was 42.5%, 25.1% and 
52.4% respectively. The survival rate of GC group was 
lower than the other two groups, yet the difference was not 
significant (P=0.19) (Figure 3).

There were 84 cases of synchronous liver metastases 
patients as well as 97 cases of metachronous liver 
metastases patients. Median survival was 44 and 39 months 
respectively. The 1-year survival rate was 90.5% and 91.8% 
respectively; 3-year survival rate was 59.1% and 57.6% 
respectively; while 5-year survival rate was 38.3% and 
40.1% respectively (P=0.85) (Figure 4). Of CRC, GC, BC 
synchronous liver metastases patients, median survival was 
55, 38 and 54 months respectively; 1-year survival rate was 
84.5%, 70.6% and 72.9% respectively; 3-year survival rate 
was 60.1%, 48.4% and 58.3% respectively; 5-year survival 
rate was 45.1%, 16.1% and 29.1% respectively (P=0.38) 
(Figure 5). Of CRC, GC, BC metachronous liver metastases 
patients, median survival was 41, 33 and 64 months 
respectively; 1-year survival rate was 82.7%, 76.2% and 

Figure 1 Proportion and rising tendency of liver metastases. 
Surgical management of 181 patients with liver metastases. The 
blue bar is colorectal cancer, purple bar is gastric cancer, white bar 
is breast cancer.

Figure 2 Survival of all liver metastases patients.

Figure 3 Survival of CRC, BC, GC liver metastases patients.

Figure 4 Survival of synchronous and metachronous liver metastases 
patients.
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91.7% respectively; 3-year survival rate was 64.4%, 43.7% 
and 69.8% respectively; 5-year survival rate was 38.0%, 
34.9% and 69.8% respectively (P=0.47) (Figure 6).

The median DFS was 18 months of 97 cases of 
metachronous liver metastases patients. Here, DFS 
means interval between the primary tumor operation 
and the appearance of liver metastases. We compared the 
survival of metachronous liver metastases patients whose 
DFS ≥18 months with those whose DFS <18 months. 
Median survival of DFS ≥18 and <18 months cases was 49 
and 33 months respectively. Additionally, 1-year survival 
rate was 93.7% and 89.8% respectively; 3-year survival rate 
was 66.1% and 45.7% respectively; 5-year survival rate was 
45.7% and 33.9% respectively (P=0.03) (Figure 7). As for 
longer DFS, it means longer survival in metachronous 
liver metastases patients. If DFS related survival was 
only calculated in CRC patients, the median survival 
of DFS ≥18 and <18 months cases changed to 46 and  
36 months respectively. The 1-year survival rate was 90.5% 
and 68.4% respectively; 3-year survival rate was 68.7% 
and 46.7% respectively; 5-year survival rate was 42.3% 
and 33.4% respectively (P=0.17) (Figure 8). The trend was 
still that longer DFS leads to longer survival, yet there was 
no significant difference in statistics. In case of the small 
sample size, we did not calculate the DFS related survival of 
GC and BC liver metastases patients. 

We compared the survival of simultaneous excision cases 
with staging excision cases of synchronous liver metastases 
patients. The median survival was 55 and 37 months 
respectively. The 1-year survival rate was 87.5% and 96.4% 
respectively; 3-year survival rate was 59.7% and 51.1% 
respectively; 5-year survival rate was 49.2% and 9.1% 
respectively (P=0.20) (Figure 9). Apparently, simultaneous 
excision cases have a lower curve in the beginning as well as 
obvious higher curve in the end, but sincerely the difference 
was not significant.
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Figure 5 Survival of CRC, BC, GC synchronous liver metastases 
patients.

Figure 9 Survival of simultaneous excision cases comparing with 
staging excision cases.

Figure 6 Survival of CRC, BC, GC metachronous liver metastases 
patients.
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Figure 7 Survival of metachronous liver metastases patients related 
to DFS.

Figure 8 Survival of CRC metachronous liver metastases patients 
related to DFS.
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Postoperative mortality, morbidity and recurrence

The postoperative severe complications rate of Clavien-
Dindo Grade (10) was 8.3% (15 patients) (Table 3). 
Stromal leak occurred in 6 rectal cancer patients, intestinal 
obstruction occurred in 2 colon cancer patients and 3 
GC patients, while other severe complications include 2 
bile leaks and one pulmonary infarction. One 42-year-old 
female CRC liver metastases patient, with 3 metastases 
in the right liver, who underwent simultaneous excision 
of rectal cancer and lobectomy of the right liver by 

laparoscope, died in 6 months after the operation. A stromal 
leak happened 10 days after the operation, and ileostomy 
was made 3 days after the leak. However, severe abdominal 
infection happened in a week, and then protracted course 
of hepatapostema, subphrenic abscess and subsequent 
pulmonary infection attacked the pitiful patients. 6 months 
after the operation, the patient died of pulmonary infarction 
and respiratory failure. Other postoperative complications 
did not give rise to death, and complications were controlled 
within a month.

The median time to recurrence after liver resection was 
17 months (range, 2–82 months). There were 99 patients 
(54.7%) and 112 recurrence occurred. The recurrent 
tumors were identified mostly in the liver and lung, while 
the other recurrence includes bones, primary tumor site 
lymph nodes, adrenal gland and brain. Detailed recurrence 
data can be displayed in the Table 4.

Discussion 

The majority of metastatic liver resection happened 
to CRC till this day (11). In all reason and emotion 
experience, most surgeons prefer to liver resection than 
systemic therapy in resectable colorectal cancer liver 
metastases (CRLM). Recently, a retrospective case-
control study on systemic therapy versus liver resection 
shows that OS of patients with resectable CRLM (based 
on CT-scan review) who were treated with systemic 
therapy was significantly lower than that in case-
matched patients who underwent liver resection (12).  
However, liver resection and systemic therapy has never 
been in the opposite side, and they supplement each other. 
An increasing number of CRLM patients had the chance 
to undergo resection of liver metastases after neoadjuvant 
chemotherapy (13). Also, newly study shows that liver 
resection can reduce systemic chemotherapy in return (14). 
How about the other non-CRLM? Does non-CRLM have 
the similar behavior with CRLM? In this study, the answer 
is yes, at least in GC and BC in this study.

In this study, the low morbidity and mortality implied 
that the operation was safe and feasible. The overall 
5-year survival rate of 42.5%, 25.1%, 52.4% and 39.2% 
respectively in CRC, GC, BC and the cohort indicated 
favorable outcomes. Indeed, CRCLM, GCLM and BCLM 
have benefited a lot from liver resection. In multiple studies, 
5-year survival was reported over 50% in those CRLM 
patients with liver resection (15-17). A national study in 
England shows a mortality with 61.5% in gastric cancer liver 

Table 3 Postoperative severe complications (Clavien-Dindo Grade)

Variable
Colorectal 

cancer 
(%)

Gastric 
cancer 

(%)

Breast 
cancer 

(%)

Total 
(%)

Clavien-Dindo 
Grade IIIa

4 (3.3) 2 (5.3) 1 (4.8) 7 (3.9)

Clavien-Dindo 
Grade IIIb

5 (4.1) 1 (2.6) 0 6 (3.3)

Clavien-Dindo 
Grade IVa

0 1 (2.6) 0 1 (0.6)

Clavien-Dindo 
Grade IVb

0 0 0 0

Clavien-Dindo 
Grade V

 1 (0.8) 0 0 1 (0.6)

Total 10 (8.2) 4 (10.5) 1 (4.8) 15 (8.3)

Table 4 Postoperative recurrence

Variable
Colorectal 

cancer
Gastric 
cancer

Breast 
cancer

Total

Liver recurrence 53 13 6 72

Lung recurrence 12 4 5 21

Bone recurrence 1 0 4 5

Lymph recurrence 1 2 3 6

Primary tumor site 
recurrence

4 2 0 6

Other recurrence 1 0 1 2

Total 72 21 19 112

Other recurrence: one CRC patient occurred adrenal gland 
recurrence, one BC patient occurred brain recurrence. Four 
CRC patients, two GC patients and one BC patients had two or 
more than two recurrence.
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metastases (GLM) patients who underwent gastrectomy and 
hepatectomy (18). Comparison between CRLM and GLM 
patients who underwent curative hepatectomy revealed 
that there was no significant difference in the incidence 
of recurrence and recurrence-free survival, yet the overall 
survival in CLM was significantly shorter than CRLM (19). 
Liver resection or other therapeutic methods were more 
adaptive in resectable breast cancer liver metastases (BLM). 
Some studies were inclined to surgery (20,21), while some 
studies did not consider the only way of surgery (8,9,22). A 
case-control study was carried out to compare outcomes in 
patients with isolated BLM who underwent surgery and/or 
ablation with those who underwent conventional medical 
therapy. As shown, the 5-year OS was 38% and 39% 
respectively without significant difference (22).

Contrast between different groups reached some 
consequential conclusion. We concluded that a longer 
interval between the primary tumor operation and liver 
metastases means a longer overall survival time after the 
resection of liver metastases. Otherwise, indicators, such 
as synchronous liver metastases or metachronous liver 
metastases, simultaneous excision or staging excision, and 
different primary tumor did not influence the survival. 
To keep the data consistent, all positive surgical margin 
cases were excluded from the study. In cases of the lack of 
partial data as well as other uncontrollable factors, some 
significant indicators including CEA, size and number of 
liver metastases, and primary tumor T & N stage, were not 
discussed in this study. Liver metastases are not an isolated 
or upcropping event. One side is the primary tumor, while 
one side is the condition of liver. Also, the whole-body 
situation is indispensable. It was reported that inflammatory 
factors may play a great role in increasing the potential of 
liver metastases (23,24). Other cytokines like E-cadherin, 
β-catenin, CD44 and VEGF were very significant in liver 
metastases as well (25-28). Microenvironments of the 
liver, especially the neovascularization and capillaries of 
tumor, deposit (29,30). The survival after liver resection 
is directly concerned with recurrence and re-metastases, 
and the mechanism of metastases is especially complex 
in the aspect of biochemical. Hence, it is really hard 
to describe the influencing factor of survival from liver 
metastases by one or few biochemical-related indexes. 
Otherwise, macroscopic aspect discussion is probably 
more meaningful.

There were no consensus opinions on the influence 
of disease free interval between primary tumor and liver 
metastases. The most extreme example was synchronous 

metastasis, which might be regarded as zero disease free. 
Some studies draw a conclusion that synchronous liver 
metastases from CRC had a worth prognosis after liver 
resection (31), yet other studies did not mention it’s 
significance in survival relationship (17,32). The similar 
thing happened to metachronous liver metastases. Most 
studies reported a disadvantage of outcome in patients 
whose disease-free interval was shorter (33-36). According to 
some experts, this phenomenon might occur by influence of 
different chemotherapy after primary tumor resection (37). 
In our study, there was no significant difference between 
synchronous metastases and metachronous metastases. 
However, it was significant that a shorter disease free interval 
led to a shorter survival. The 5-year survival rate was 45.7% 
and 33.9% respectively in DFS ≥18 and <18 months cases 
(P=0.03). In terms of this conclusion, it was not to say 
that shorter DFS patients had no need for operation. 
Furthermore, we recommend liver resection for those 
patients only if they are eligible.

Otherwise, there are several inevitable limitations in 
this retrospective study. To be specific, this study was not 
pre-established, and not all the patients allowed the same 
therapeutic standards. Some clinical data were deficient 
for analysis. For perioperative tumor marker, some clinical 
data including tumor size were not the same in preoperative 
imaging materials  and pathological  descriptions. 
Additionally, this study had a long-time span of 13 years. 
During the 13 years, medical technology and treatment 
idea changed a lot both in surgery therapeutic strategy and 
systemic therapy. More or less, this might pose some impact 
on the study. The total number of the cohort was big 
enough, yet the number of GLM and BLM was relatively 
small. Hence, we need more clinical data to conduct more 
significant analysis.

Conclusions

Liver resection is a potential curative treatment in selected 
metastatic hepatic carcinoma, particularly from CRC, GC 
and BC. Longer disease free interval between primary 
tumor resection as well as occurrence of liver metastases 
indicates longer overall survival after the operation of liver 
metastases. High recurrence following liver resection of 
metastases refers to the essential reason of death. 
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