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ABSTRACT

Liver metastases occur during the progression of various malignancies. 
Similar to colorectal cancer, liver metastases of neuroendocrine cancer, 
gastrointestinal stromal tumor, and pancreatic cancer also determine patient 
prognosis to some extent. With the development of surgical techniques, 
pharmaceutical research, and perioperative treatment, therapeutic strategies 
for non-colorectal cancer liver metastases have improved greatly during the 
last two decades, inevitably leading to some controversies. Here, we have 
reviewed the current treatment options for non-colorectal cancer with the aim 
of enhancing our understanding of the latest developments in this field.

Introduction
 The liver is one of the most common sites of metastases in 

various malignancies. Treatment of liver metastases, to some extent, 
determines the prognosis of patients. Treatment strategies for liver 
metastatic lesions vary significantly between different tumors, 
because of their unique biological characteristics. A systematic 
review of the therapeutic approaches for various cancer-related 
liver metastases would provide a better understanding of the latest 
progression and controversies regarding the surgical options, 
systematic chemotherapy, and palliative treatment. In this review, 
we have summarized the therapeutic options for non-colorectal 
cancer liver metastases in neuroendocrine tumors, gastrointestinal 
stromal tumors, pancreatic cancer, kidney cancer, and breast cancer. 
In addition, we attempt to answer the following questions for 
different pathological liver metastases.

1. What are the incidence, prevalence, and prognosis 
characteristics of different tumor liver metastases? 

2. Does surgery improve prognosis?

2. What are the criteria for surgical resection?

4. For each subtype of patients, which is the best surgical 
approach amongst the available options? 

5. What are the perioperative risk factors and complications of 
different approaches?

6. What is the systematic therapy scheme for different cancer 
liver metastases? 

7. Is there any new prospective approach? 

Neuroendocrine tumors (NETs)
The treatment options for NET liver metastases include surgical 
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resection, liver transplantation, loco-regional therapies, 
and medical treatment.

Surgery

Curative surgical resection is possible in only 10%-
25% of NET patients with liver metastases. Saxena et 
al. summarized 29 studies on NET liver metastases, and 
reported that 63% of the patients achieved R0 resection, 
with the 5- and 10-year overall survival rates of 70.5% and 
42%, respectively1,2. Criteria for patients to receive surgery 
include: well-differentiated G1/G2 tumors, absence of 
distant lymph node metastasis, absence of extrahepatic 
metastasis, absence of diffuse peritoneal metastasis, and 
absence of right cardiac dysfunction. Although 80% of 
the patients experienced recurrence within 5 years after 
resection, the outcome of liver resection was still better 
when compared to other treatments3. A retrospective 
analysis of surgery and loco-regional therapy showed that 
the 5-year survival rate was 71% in partial hepatectomy 
compared to 31% in liver chemoembolization4,5. Debulking 
surgery, which involves removal of the majority of liver 
lesions, can release the tumor burden and help in controlling 
symptoms. Debulking surgery has also been reported to 
enhance the effect of subsequent chemoembolization4. 
Synchronous resection of the primary tumor and liver 
metastases showed acceptable complication rates (18%-
25%) and favorable 5-year survival rates (70%-71%)6-10. 
Compared to the non-surgical group, palliative resection 
of the primary tumor significantly improved the 5-year 
survival rate (35.7%-83% versus 5.4%-50%), even in 
patients with primary tumors and unresectable metastases 
sites4. 

Radiofrequency ablation (RFA) can be used in tumors <5 
cm, which is away from vital structures and liver surface. It 
is also a good choice for debulking surgery, considering its 
safety and repeatability11. Transarterial chemoembolization 
(TACE) is another option for palliative therapy since most 
of the blood supply to the metastatic site comes from the 
arteries. Doxorubicin, melphalan, and streptozocin are 
the most commonly used chemotherapeutics for TACE. A 
recent study showed that the median tumor progression 
time of TACE treatment was 14 ± 16 months and median 
overall survival was 22 ±18 months12. 

Liver transplantation
Except for CRLM, neuroendocrine tumor (NET) 

liver metastases are brought into indications of liver 
transplantation . Because of the portal vein drainage of 
the gastrointestinal tract and pancreas, hematogenous 
spread of NETs is the most common type of metastasis. 
Additionally, according to the SEER database, 27% of 
NET patients present with liver metastasis at the time 
of diagnosis. The liver is the most common site for NET 

metastases (40%-85%). Due to their less aggressive 
biological characteristics, liver transplantation for NETs 
tends to have better outcomes than for other malignancies.

Mazzaferro et al. developed a fairly strict criteria 
to select patients with liver metastasis NET for liver 
transplantation. The inclusion criteria were as follows: age 
<55 years, well-differentiated NET tumor, Ki67 <5%, stable 
for 6 months before liver transplantation, R0 resection 
of the primary tumor, less than 50% liver involvement, 
and no extrahepatic disease. The exclusion criteria were 
as follows: noncarcinoid tumor, pre-existing medical 
condition precluding liver transplantation, and tumor not 
drained from the portal system. Under the guidance of these 
criteria, the 5-year overall survival rate was 90% and the 
DFS rate was 77%13. Other studies on liver transplantation 
in NET patients showed that the 5-year overall survival 
rate in selected patients was 44%-52%, which was still 
much higher than the 20%-30% expected 5-year survival 
rate in untreated patients1,14. This indicates that liver 
transplantation may be a good option for unresectable liver 
metastases of NETs.

Somatostatin analogs 
NETs express at least one of the five somatostatin 

receptors. Somatostatin analogs can bind to somatostatin 
receptors, exerting a tumor suppression function. In total, 
the stabilization rate was 40%-80% and the objective 
tumor response rate was 10%. A recent randomized control 
trial reported that in patients who received primary tumor 
resection with <10% liver involvement, somatostatin 
analogs could significantly reduce the risk of progression 
(66.7%)15-19. 

Systemic chemotherapy 
Systemic chemotherapy is recommended for advanced 

and unresectable NETs, especially PNETs. Cytotoxic 
agents, such as streptozotocin, cisplatin, dacarbazine, 
doxorubicin, and 5-fluorouracil are the commonly used 
chemotherapeutic agents19. In patients with metastatic, 
well-differentiated PNETs, treatment with temozolomide 
in combination with capecitabine led to a partial response 
rate of 70%, median progression-free survival (PFS) of 18 
months, and 2-year survival of 92%20. For patients with 
high-grade tumors, cisplatin is preferred. The response 
rate achieved with cisplatin combined with etoposide was 
42%-67%21.

Targeted therapy
mTOR, VEGF, and VEGFR upregulation has been observed 

in PNETs. In the RADIANT-3 clinical trial, treatment with 
the mTOR inhibitor, everolimus, significantly improved PFS 
compared to placebo (11 months vs. 4.6 months)4. Sunitinib 
is a multi-tyrosine kinase inhibitor with a high affinity to 
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VEGFR. A study demonstrated that the PFS in the sunitinib 
group was 11.1 months (versus 5.5 months in the placebo 
group). No evidence exists for the use of everolimus or 
sunitinib in liver metastases of intestinal origin22. 

Pancreas
Unlike the significant improvements achieved in 

treatment options for other malignancies, the median 
overall survival in patients with pancreatic ductal 
carcinoma still remains less than 1 year. The 5-year overall 
survival was only 20%, even in patients who underwent 
radical surgery. In addition, some patients with pancreatic 
ductal adenocarcinoma (PDAC) were diagnosed with 
liver metastases. Previously, the median overall survival 
of patients who received synchronous resection of liver 
metastases and primary tumor was only 6 months, which 
is not superior to systematic chemotherapy or palliative 
bypass23,24. Thus, once distant metastases is diagnosed, 
radical resection is not recommended25. However, a 
recent retrospective study suggested that synchronous 
or metachronous resection can be performed in selected 
patients. The median overall survival was 14.5 months 
in resected patients and 7.5 months in non-surgical 
patients. The 5-year survival rates were 0% and 5.8%, 
respectively. The drawback of this approach was that 
synchronous resection had a higher morbidity compared 
to metachronous resection: 33%-45% vs. 0-21%, 
respectively26-27. 

Some studies suggest that response to neoadjuvant 
chemotherapy, as evaluated by radiological or biochemical 
tests, may be a selection criterion for synchronous or 
metachronous resection28-29. For patients with complete 
or partial response to chemotherapy, subsequent 
metachronous resection resulted in a median OS of 36 
months, compared to 11 months in patients who received 
chemotherapy alone28. 

FOLFIRNOX or gemcitabine plus nab-paclitaxel are 
established as the standard systematic chemotherapy and 
are suggested for liver metastases. FOLFIRNOX is composed 
of fluorouracil, leucovorin, irinotecan, and oxaliplatin. This 
regimen significantly prolonged the median OS compared 
to gemcitabine monotherapy (11.1 months vs. 6.7 months). 
However, this treatment regimen was associated with 
severe toxicity. Another treatment alternative, with a 
relatively better safety profile, is the combination of 
gemcitabine and nab-paclitaxel, which achieved a median 
OS of 8.7 months26. 

Gastrointestinal stromal tumor (GIST)
About 25% of the GIST patients are diagnosed with 

synchronous distant metastases. The liver is one of the 
most influenced organs30. Treatment with tyrosine kinase 
inhibitors (TKIs) is the basic standard therapy for GIST liver 

metastases. Treatment with imatinib (a TKI), followed by 
resection, has been suggested for the treatment of GIST liver 
metastases31, which has greatly improved the outcomes 
of GIST patients. Xia et al. also reported that surgery plus 
imatinib significantly improved the overall survival of 
patients compared with imatinib monotherapy32. The 
response rate achieved with imatinib was 80%, leading to 
an improvement in median overall survival from less than 
2 years to 5 years33. 

The NCCN guidelines recommend that surgical resection 
can be performed under the following circumstances: 
limited metastatic disease, resistance to TKI drugs, and 
favorable response to chemotherapy and TKI drugs by 
previously unresectable lesions.  While,  Studies have shown 
that the 1-, 3- and 5-year survival rate after liver resection 
ranges from 93%-100%, 67.9%-89.5%, and 50%-76%, 
respectively. The median overall survival reported was 
41.8 months. The 1-, 3- and 5-year DFS have been reported 
in the following ranges: 63.4%-87.5%, 26.1%-42%, and 
10%-14%, respectively34-41. 

Age >55 years is a predictor of worse outcomes. R0 
resection has been proven to dramatically improve the 
prognosis of GIST liver metastases, compared with R1/
R2 resection. Additionally, preoperative administration of 
imatinib is beneficial to achieve prolonged OS31-41. 

Kidney

About 30% of the patients with renal cell carcinoma 
(RCC) develop extra-renal metastasis, and liver involvement 
is seen in 20.3% of the patients. Except for CRC and NETs, 
renal cancer metastases represent 6%-8% of the remaining 
secondary liver malignancies42. Liver metastases are 
definitely associated with a worse prognosis. Among 
them, only about 25% of metastatic lesions are solitary43. 
Additionally, liver metastases are always accompanied by 
extra-hepatic metastasis. Only about 1% of patients with 
RCC liver metastases received liver resection44. 

A recent study reviewed liver resection for RCC liver 
metastases. A total of 76%-100% patients received R0 
resection. The median survival after surgery was 15-142 
months. The median DFS ranged from 7.2-27 months. The 
1-, 3-, and 5-year OS rates varied from 69%-100%, 26%-
83.3%, and 0%-62%, respectively42.

Breast cancer
 Approximately, 20-30% of the patients with breast 

cancer develop distant metastasis. Bone is the most 
frequently influenced organ with an involvement rate 
of 85%, followed by the liver (40%-50%). However, only 
about 5% of the metastases are restricted to the liver, 
leading to a very limited resection ratio for breast cancer 
liver metastases (BCLM)45. 



Tan X, Li M, Zhao Z. Treatment Options for Non-Colorectal Cancer Liver Metastases. 
J Cancer Treatment Diagn.(2020);4(2):1-5 Journal of Cancer Treatment and Diagnosis

Page 4 of 5

A retrospective study concluded that compared to 
drug therapy alone, BCLM resection can significantly 
improve the 3-year overall survival rate (81% vs. 51%). 
Furthermore, a combination of surgery and medical 
strategy is also essential for long-term survival of patients 
with BCLM. Preoperative chemotherapy is considered 
crucial for the improvement of surgical outcomes. Adam et 
al. reported that the 5-year survival rates in patients with 
partial response, stable disease, and progressive disease 
were 42%, 12%, and 0%, respectively5. Results from M.D. 
Anderson Center showed that estrogen receptor positive 
(ER+) or progesterone receptor positive (PR+) BCLM 
patients may have better overall survival after surgery 
(ER+: 76.8 months vs 23.1 months; PR+: 61.8 months vs 
31.9 months)46. 

To achieve the best results, Golse et al. set a strict 
criteria for the selection of patients for resection, which 
included: metastases lesion <4-5 cm, single or not 
requiring major hepatectomy, R0 resection, stable disease 
after neoadjuvant systemic therapy, and a delay between 
primary and secondary lesions longer than 1 or 2 years45. 

Unresectable CRLM can be converted into resectable 
tumors after chemotherapy. However, considering that 
BCLM resectability is based on the response to neoadjuvant 
systemic therapy, no study has been reported in which 
unresectable BCLM can be converted into resectable 
BCLM45. 

The human epidermal growth factor receptor 
2-positive (HER2+) represents approximately 15% of 
breast cancer patients. Introduction of anti-HER2 therapy 
has dramatically improved the overall survival of these 
patients. The 5-year survival rate of metastatic breast 
cancer patients was 37%47. In contrast, the median overall 
survival was only 20 months for HER2-negative patients48. 

Conclusions
For each subtype of malignancy, treatment strategy 

and prognosis vary significantly due to the differences in 
biological characteristics. NETs and GIST liver metastases 
have been well studied and the criteria used for these 
malignancies may be used as a guideline for other cancers. 
Kidney and breast cancer are relatively moderate and tend 
to have favorable prognoses. Surgical decisions should be 
made based on systematic treatment. Treatment options for 
pancreatic cancer are limited, with no major breakthrough 
achieved in decades. Despite the fact that some progress has 
been made with respect to synchronous resection, surgical 
resection for metastases should be critically evaluated. We 
did not review immunotherapy for each subtype of cancer 
liver metastases because immunotherapy is based on gene 
characteristics rather than histological origins, which may 
lead to a new era in the treatment of metastasis.
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