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Introduction

Among all malignant liver tumors, metastatic liver 
tumors  (MLTs) are the most prevalent, accounting for 
approximately 70% to 90% of cases.[1] This proportion is 
even higher in regions where hepatitis B and C viruses are 
not endemic. The liver’s status as the largest solid organ with 
a rich dual blood supply makes it particularly vulnerable to 
metastasis. The most common primary tumors leading to liver 
metastases include colorectal cancer, gastric cancer, pancreatic 
cancer, breast cancer, and lung cancer.

Role of Ablation Therapy

Ablation therapy is a minimally invasive local treatment 
modality; initially, it has been performed for the treatment of 
hepatocellular carcinoma (HCC). Over time, its application has 
expanded to extrahepatic organs such as the kidneys, lungs, 
and thyroid. The major advantages of ablation include smaller 
incisions, shorter recovery time, lower procedural risk, reduced 
injury to organs, and preservation of organ function.[2]

Recent clinical and research evidence increasingly supports 
the role of local ablation therapy in the management of 
liver metastases. Beyond achieving local tumor control and 
symptom relief, ablation therapy combined with systemic 
therapy has also demonstrated the potential to improve overall 
survival, particularly in patients with unresectable colorectal 
liver metastases (CRLM), where evidence is most abundant 
and robust.[3]

Ultrasound‑guided Ablation and Advanced 
Techniques

Ultrasound  (US) is the most commonly used modality for 
image‑guided ablation due to its real‑time imaging capability, 

absence of ionizing radiation, and lower cost. It can be used 
through percutaneous or intraoperative methods. However, US 
has limitations – particularly in visualizing lesions obscured 
by the lungs, as it cannot effectively penetrate air‑filled tissues. 
For inconspicuous lesions under conventional US, advanced 
techniques such as fusion imaging and contrast‑enhanced 
US (CEUS) have been introduced.[4,5]

For subdiaphragmatic tumors that are blocked by the lungs on 
imaging, artificial ascites or artificial pleural effusion can be used to 
create an acoustic window. These fluid mediums not only enhance 
lesion visibility but also act as a protective buffer, reducing the risk 
of thermal injury to adjacent organs during ablation, especially for 
tumors located at the periphery of the liver.[6,7]

Patient Selection for Ablation Therapy in Liver 
Metastases

The standard treatment for liver metastases is systemic 
therapy, including chemotherapy, targeted therapy, and 
immunotherapy. However, in cases of oligometastatic liver 
disease (OLD), locoregional treatment should be considered. 
Local options include surgical resection, ablation therapy, 
transarterial embolization therapy, and stereotactic body 
radiotherapy (SBRT).[8]

Candidates suitable for ablation therapy generally meet the 
following criteria:
1.	 The primary tumor is either cured or well controlled
2.	 No more than one extrahepatic metastatic organ, which 

must also be well controlled
3.	 No more than five liver metastatic lesions.
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For optimal ablation outcomes, tumor size plays a critical 
role. Tumors ≤3 cm in diameter have the highest chance of 
complete ablation. For tumors between 3 and 5 cm, the success 
rate decreases.[9] Local ablation may also be combined with 
other locoregional treatments such as surgery, transarterial 
embolization therapy, or SBRT as part of a multimodal strategy 
to enhance therapeutic efficacy.

Technical Considerations and Device Selection

To minimize local recurrence, the ablation zone should 
encompass the tumor and include a safe margin of at least 
0.5  cm, with a preferable margin of more than 1  cm.[10] 
Regarding thermal ablation modalities, both radiofrequency 
ablation (RFA) and microwave ablation (MWA) are widely 
used. RFA has a longer history of clinical use and a larger 
volume of supporting literature. However, modern MWA 
systems offer significant advantages, including higher 
temperatures, faster ablation times, and a larger active zone 
of ablation. MWA also demonstrates reduced sensitivity to the 
heat‑sink effect, making it more effective for tumors larger than 
3 cm or those located adjacent to blood vessels.[11,12]

Taiwan Academy of Tumor Ablation Guideline 
Development

The consensus guidelines developed by the Taiwan Academy 
of Tumor Ablation (TATA) represent evidence‑based medical 
statements. These guidelines are created and reviewed by an 
expert team including hepatologists, medical oncologists, 
radiation oncologists, and intervention radiologists through 
comprehensive medical literature searches, discussions, and 
voting. The process adheres to evidence‑based standards, such 
as evaluating levels of evidence and grading recommendations 
based on “The Oxford 2011 Levels of Evidence and 2009 
Grades of Recommendation.”[13] Furthermore, the guidelines 
are finalized through thorough discussions among all experts 
and by calculating voting consistency.

Consensus Guideline of “Taiwan Academy of 
Tumor Ablation (TATA)” (Under Revision by the 
Journal of “Liver Cancer”):
1.	 General concept for MLTs

•	 Statement 1: MLTs are considered a systemic disease, 

and the feasibility of locoregional treatment should be 
evaluated in addition to systemic therapies; ablation 
therapy is one of the locoregional treatment methods 
for MLTs

•	 Statement 2: For patients whose primary tumor 
is controlled or cured and who have up to one 
well‑controlled extrahepatic metastatic organ, 
locoregional treatment can help control MLTs

2.	 Ablation for MLTs
•	 Statement 3: Ablation therapy is an effective treatment 

for OLDs, defined as having 1–5 MLTs. It is more 
effective in treating tumors ≤3 cm and is primarily 
intended as an adjunctive treatment for unresectable 
CRLM with tumors in the size range of 3–5 cm

•	 Statement 4: The ablation margin exceeding 1 cm is the 
most critical factor of long‑term local tumor control

•	 Statement 5: Artificial ascites, artificial pleural effusion, 
or pneumoperitoneum techniques improve ablation 
safety for tumors near critical structures or organs

3.	 Combined treatment with ablation
•	 Statement 6: Combination of thermal ablation 

with SBRT shows promise in managing larger or 
challenging location of liver metastases

•	 Statement 7: Combining thermal ablation with 
transarterial therapies enhances local control in larger 
or multifocal liver metastases

•	 Statement 8: Combining surgical resection and 
ablation provides a comprehensive strategy for 
patients with both resectable and unresectable liver 
metastases

4.	 Effectiveness of ablation
•	 Statement 9: Ablation therapy is an alternative to 

surgical resection for achieving local tumor control 
and symptom relief in MLTs

•	 Statement 10: Thermal ablation shows promising 
results as a salvage therapy for unresectable and 
recurrent liver metastases after surgical resection

•	 Statement 11: Ablation therapy is a curative 
treatment for small‑size  (≤3  cm) CRLM with less 
complications, shorter operative time and length of 
stay, noninferior disease‑free and overall survival 
compared to hepatic resection

5.	 Comparison between radiofrequency ablation and 
microwave ablation
•	 Statement 12: The optimal use of RFA and MWA 

depends on tumor size, location, vascularity, and 
patient‑specific factors

•	 Statement 13: MWA has better local tumor control 
for MLTs near vascular structures or  >3  cm than 
single‑electrode RFA

6.	 Survival benefit of ablation in metastatic liver disease
•	 Statement 14: Combination therapies integrating 

ablation with systemic treatments improve overall 
survival in patients with unresectable CRLM

7.	 The role of imaging
•	 Statement 15: The accurate diagnosis and 
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SBRT	 Stereotactic body radiotherapy 
TATA	 Taiwan academy of tumor ablation
US		  Ultrasound



Wang: Taiwan ablation guideline for liver metastasis

191Journal of Medical Ultrasound  ¦  Volume 33  ¦  Issue 3  ¦  July-September 2025

characterization of MLTs before local ablation 
procedures are crucial for successful treatment and 
better outcomes. The choice of imaging modality 
depends on factors such as tumor characteristics, 
patient‑specific conditions, and availability of 
technology

•	 Statement 16: Image‑guided ablation, using computed 
tomography, magnetic resonance image  (MRI), or 
US with/without the assistance of fusion imaging or 
CEUS, is essential for accurate targeting of MLTs 
and optimizing treatment outcomes

•	 Statement 17: Patients undergoing local ablation 
for MLTs should be regularly monitored with 
contrast‑enhanced imaging to assess local recurrence 
or new metastatic lesions

8.	 Ablation and systemic therapy
•	 Statement 18: Ablation‑induced tumor necrosis may 

enhance systemic immune responses, potentially 
improving the efficacy of immunotherapy

•	 Statement 19: Ablation has benefit for patients with 
residual liver tumors after systemic therapy

•	 Statement 20: The timing of integrating ablation 
with systemic chemotherapy should be tailored 
to individual patients, considering their specific 
factors including host factors, tumor characteristics, 
mechanism of drugs, and immune status

9.	 Perspective of ablation treatment
•	 Statement 21: Future advancements in ablation 

focus on enhancing precision through artificial 
intelligence (AI), robotics, and advanced imaging

•	 Statement 22: Personalized treatment planning 
incorporating AI and three‑dimensional modeling 
enhances the outcomes of thermal ablation.

Conclusion

Metastatic cancer is a systemic disease, and local treatments for 
MLTs can achieve local tumor control and symptom relief.[14] 
Increasing evidence suggests that combined local and systemic 
treatments may also extend overall survival, particularly in 
cases of unresectable CRLM.[8] Ablation therapy is one of 
the many local treatment options for MLTs. In addition to its 
earlier use in the treatment of HCC, an increasing number 
of MLTs originated from colon, breast, gastric, pancreatic 
cancers, or neuroendocrine tumors are now being treated 
with ablation therapy clinically.[15‑17] Local ablation therapy 
plays an increasingly important role in the multidisciplinary 
management of MLTs, particularly in OLD. Advancements 
in US‑guided techniques and device technology such as AI 
or robotics, multielectrode switch‑controlled ablation, and 
high energy power continue to expand the scope and safety 
of ablation therapy.[18,19] With careful patient selection and 
appropriate technique, ablation offers a promising option for 
improving outcomes in patients with liver metastases.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1.	 de Ridder J, de Wilt JH, Simmer F, Overbeek L, Lemmens V, Nagtegaal I. 

Incidence and origin of histologically confirmed liver metastases: An 
explorative case‑study of 23,154 patients. Oncotarget 2016;7:55368‑76.

2.	 Shang Y, Li  G, Zhang  B, Wu Y, Chen Y, Li  C, et  al. Image‑guided 
percutaneous ablation for lung malignancies. Front Oncol 
2022;12:1020296.

3.	 Zane KE, Cloyd JM, Mumtaz KS, Wadhwa V, Makary MS. Metastatic 
disease to the liver: Locoregional therapy strategies and outcomes. 
World J Clin Oncol 2021;12:725‑45.

4.	 Lee  Y, Yoon  JH, Han  S, Joo  I, Lee  JM. Contrast‑enhanced 
ultrasonography‑CT/MRI fusion guidance for percutaneous ablation of 
inconspicuous, small liver tumors: Improving feasibility and therapeutic 
outcome. Cancer Imaging 2024;24:4.

5.	 Hakime A, Yevich S, Tselikas L, Deschamps F, Petrover D, De Baere T. 
Percutaneous thermal ablation with ultrasound guidance. Fusion 
imaging guidance to improve conspicuity of liver metastasis. Cardiovasc 
Intervent Radiol 2017;40:721‑7.

6.	 Kondo Y, Yoshida H, Shiina S, Tateishi R, Teratani T, Omata M. Artificial 
ascites technique for percutaneous radiofrequency ablation of liver 
cancer adjacent to the gastrointestinal tract. Br J Surg 2006;93:1277‑82.

7.	 Minami Y, Kudo M, Kawasaki T, Chung H, Ogawa C, Inoue T, et al. 
Percutaneous ultrasound‑guided radiofrequency ablation with artificial 
pleural effusion for hepatocellular carcinoma in the hepatic dome. 
J Gastroenterol 2003;38:1066‑70.

8.	 Cervantes A, Adam  R, Roselló S, Arnold  D, Normanno  N, Taïeb J, 
et al. Metastatic colorectal cancer: ESMO clinical practice guideline for 
diagnosis, treatment and follow‑up. Ann Oncol 2023;34:10‑32.

9.	 Dijkstra M, van der Lei S, Puijk RS, Schulz HH, Vos DJ, Timmer FE, 
et  al. Efficacy of thermal ablation for small‑size  (0‑3  cm) versus 
intermediate‑size (3‑5 cm) colorectal liver metastases: Results from the 
Amsterdam Colorectal Liver Met Registry (AmCORE). Cancers (Basel) 
2023;15:4346.

10.	 Chlorogiannis  DD, Sotirchos  VS, Georgiades  C, Filippiadis  D, 
Arellano  RS, Gonen  M, et  al. The importance of optimal thermal 
ablation margins in colorectal liver metastases: A systematic review and 
meta‑analysis of 21 studies. Cancers (Basel) 2023;15:5806.

11.	 Takahashi H, Berber E. Role of thermal ablation in the management of 
colorectal liver metastasis. Hepatobiliary Surg Nutr 2020;9:49‑58.

12.	 Tang  Y, Zhong  H, Wang  Y, Wu  J, Zheng  J. Efficacy of microwave 
ablation versus radiofrequency ablation in the treatment of colorectal 
liver metastases: A  systematic review and meta‑analysis. Clin Res 
Hepatol Gastroenterol 2023;47:102182.

13.	 OCEBM Levels of Evidence Working Group. The Oxford 2011 Levels 
of Evidence.

14.	 Petrowsky H, Fritsch R, Guckenberger M, De Oliveira ML, Dutkowski P, 
Clavien  PA. Modern therapeutic approaches for the treatment of 
malignant liver tumours. Nat Rev Gastroenterol Hepatol 2020;17:755‑72.

15.	 Rangarajan  K, Lazzereschi  L, Votano  D, Hamady  Z. Breast cancer 
liver metastases: Systematic review and time to event meta‑analysis 
with comparison between available treatments. Ann R Coll Surg Engl 
2023;105:293‑305.

16.	 Yun WG, Han Y, Jung HS, Kwon W, Park JS, Jang JY. Emerging role of 
local treatment in the era of advanced systemic treatment in pancreatic 
cancer with liver metastasis: A  systematic review and meta‑analysis. 
J Hepatobiliary Pancreat Sci 2024;31:601‑10.

17.	 Tang  K, Liu Y, Dong  L, Zhang  B, Wang  L, Chen  J, et  al. Influence 
of thermal ablation of hepatic metastases from gastric adenocarcinoma 
on long‑term survival: Systematic review and pooled analysis. 
Medicine (Baltimore) 2018;97:e13525.

18.	 Bonnet B, de Baère T, Beunon P, Feddal A, Tselikas L, Deschamps F. 
Robotic‑assisted CT‑guided percutaneous thermal ablation of abdominal 
tumors: An analysis of 41 patients. Diagn Interv Imaging 2024;105:227‑32.

19.	 Zhang  J, Fang  J, Xu  Y, Si  G. How AI and robotics will advance 
interventional radiology: Narrative review and future perspectives. 
Diagnostics (Basel) 2024;14:1393.


