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This study presents a valuable contribution to the field of 
hepatocellular carcinoma (HCC) treatment, addressing the 
ongoing debate surrounding the most effective nonsurgical 
approaches for early stage HCC.1 The researchers conducted 
a network meta-analysis to compare the efficacy of various 
locoregional treatments, and their results elucidated the rela-
tive ranking of these interventions. Furthermore, chemoem-
bolization combined with radiofrequency ablation (RFA) 
demonstrated superior overall survival (OS) and overall pro-
gression-free survival (PFS) compared with RFA alone.

This study indicates that combined RFA and chemoemboli-
zation therapy is the most effective option for the local treat-
ment of early HCC1; however, acknowledging the potential 
shortcomings and limitations associated with this treatment 
approach is essential.

First, successful combined therapy relies primarily on ap-
propriate patient selection. This treatment is not suitable for 
all patients with early stage HCC because of various factors 

such as tumor location, size, and liver function. Tumor loca-
tion is the most critical factor for determining the treatment 
modality, which is seldom considered in the literature, from 
the viewpoint of interventional radiologists. Cryoablation 
may be safer than radiofrequency ablation when the tumor 
is located near the gallbladder or bowel.2 Microwave abla-
tion, cryoablation, or external radiation therapy may be more 
effective than radiofrequency ablation when the tumor 
abutts the large vessels.3 Deep-seated tumors in the Spiegel 
lobe may be challenging for percutaneous ablation but can 
be easily treated with superselective chemoembolization or 
radioembolization with cone-beam computed tomography 
guidance.4 A tumor just below the heart may be more suit-
able for intra-arterial than for percutaneous therapy. A 3-cm 
tumor size is a crucial number in treatment triage, and most 
Asian guidelines recommend local ablation for HCCs ≤3 cm.5 
Similarly, radiofrequency ablation is seldom performed in 
patients with tumors >3 cm at our institute. However, the in-
clusion criterion in this study was a tumor size of <5 cm.1 Tu-
mors 3–5 cm in size may benefit more from the combined 
therapy of ablation and chemoembolization.6 In particular, 
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combined ablation and chemoembolization therapy may not 
be superior to ablation alone in patients with tumors mea-
suring <3 cm. Most patients with Child-Pugh class A are un-
likely to experience severe liver function impairment after 
combined ablation and chemoembolization. However, some 
patients with Child-Pugh class B/C may be susceptible to 
overtreatment.

Second, the landscape of HCC treatment is continually 
evolving with the introduction of novel therapies and tech-
nological advancements, including no-touch ablation and 
radioembolization. The data collection period of this study 
may not fully account for the most recent developments, and 
newer treatment options may have emerged that could chal-
lenge or complement the effectiveness of the combined 
therapy. In particular, the no-touch ablation technique has 
demonstrated excellent local tumor control, with a reduction 
in the one-year local recurrence rate by approximately one-
third.7-9 Additional chemoembolization is no longer required 
in most cases of ablation according to the operator’s decision 
because no-touch ablation has been routinely attempted in 
our institutes recently. Additionally, radioembolization with 
curative intent for early stage HCC, which was deemed unfa-
vorable for ablation, demonstrated excellent tumor response 
at a high medical cost.10

Third, the combined therapy of RFA and chemoemboliza-
tion may significantly increase medical costs owing to pro-
longed hospitalization and increased medical resource us-
age.11,12 Combined therapy is not fully reimbursed in some 
countries owing to increased medical costs and insufficient 
evidence of its superiority over monotherapy. The economic 
burden of such treatment and its impact on healthcare re-
sources when assessing its overall value and feasibility 
should be considered because the current study revealed im-
proved PFS over monotherapy, thereby decreasing the re-
quirement of subsequent therapy and reducing overall medi-
cal costs in the long-term follow-up period.

Fourth, the combination of RFA and chemoembolization 
represents a complex treatment regimen that involves multi-
ple interventions and requires expertise in both the tech-
niques. This complexity may increase the risk of procedural 
complications and adverse events,13 although many studies 

have reported that combination treatment does not increase 
serious complications.1,14 The study may have not fully ad-
dressed the safety profile and potential complications associ-
ated with this combined approach, thereby warranting fur-
ther investigation to assess its risk–benefit ratio. Additionally, 
doctors may not consider manageable pain to be significant, 
but most patients desire to receive treatment comfortably. 
The combination of RFA and chemoembolization seems nat-
ural to involve more discomfort for patients than monothera-
py, which may not be considered in most studies.

The study also emphasizes that cryo, microwave, and laser 
ablation, and proton beam therapy have similar effects on OS 
as RFA.1 This information is valuable for clinicians when con-
sidering alternative treatment options for patients who may 
not be suitable candidates for a combination of chemoem-
bolization and RFA.

However, the results revealed the relative ineffectiveness of 
percutaneous ethanol or acetic acid injection compared with 
RFA for all measured outcomes.1 This finding underscores the 
need for caution when considering these modalities and in-
dicates that this is not the optimal choice for early HCC treat-
ment.

Despite the strengths of this study, some limitations should 
be acknowledged. First, the inclusion of only randomized tri-
als could potentially limit the generalizability of the findings 
because real-world patient populations may differ. Second, 
the availability of studies on certain interventions may have 
been limited, thereby potentially affecting the robustness of 
the network meta-analysis. Moreover, the evolving land-
scape of HCC treatment should be considered because new 
therapies and techniques may have emerged since the data 
collection period.15

In conclusion, this study provides valuable insights into the 
comparative efficacy of various nonsurgical treatments for 
early HCC. These findings revealed that chemoembolization 
combined with RFA is the most effective option for local 
treatment, which may have significant clinical implications. 
However, further research, including head-to-head random-
ized trials and investigations of newer treatments, is warrant-
ed to validate and refine these findings. Clinicians should 
carefully consider these results when deciding on early stage 
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HCC treatment and tailor their approach based on individual 
patient characteristics and contraindications for specific 
treatments.

Conflicts of Interest
The authors have no conflicts to disclose.

REFERENCES 

  1.	 Kim HI, An J, Han S, Shim JH. Loco-regional therapies compet-

ing with radiofrequency ablation in potential indications for 

hepatocellular carcinoma: a network meta-analysis. Clin Mol 

Hepatol 2023 Jul 5. doi: 10.3350/cmh.2023.0131.

  2.	 Kim GM, Won JY, Kim MD, Park SI, Lee do Y, Shin W, et al. Cryo-

ablation of hepatocellular carcinoma with high-risk for percuta-

neous ablation: Safety and efficacy. Cardiovasc Intervent Radiol 

2016;39:1447-1454.

  3.	 An C, Cheng Z, Yu X, Han Z, Liu F, Li X, et al. Ultrasound-guided 

percutaneous microwave ablation of hepatocellular carcinoma 

in challenging locations: oncologic outcomes and advanced as-

sistive technology. Int J Hyperthermia 2020;37:89-100.

  4.	 Cho Y, Choi JW, Kwon H, Kim KY, Lee BC, Chu HH, et al. Transar-

terial chemoembolization for hepatocellular carcinoma: 2023 

Expert consensus-based practical recommendations of the 

Korean Liver Cancer Association. Clin Mol Hepatol 2023;29:521-

541.

  5.	 Cho Y, Kim BH, Park JW. Overview of Asian clinical practice 

guidelines for the management of hepatocellular carci-

noma: An Asian perspective comparison. Clin Mol Hepatol 

2023;29:252-262.

  6.	 Korean Liver Cancer Association (KLCA) and National Cancer 

Center (NCC) Korea. 2022 KLCA-NCC Korea practice guidelines 

for the management of hepatocellular carcinoma. Clin Mol 

Hepatol 2022;28:583-705.

  7.	 Kim TH, Lee JM, Lee DH, Joo I, Park SJ, Yoon JH. Can “no-touch” 

radiofrequency ablation for hepatocellular carcinoma improve 

local tumor control? Systematic review and meta-analysis. Eur 

Radiol 2023;33:545-554.

  8.	 Lee DH, Lee MW, Kim PN, Lee YJ, Park HS, Lee JM. Outcome of 

no-touch radiofrequency ablation for small hepatocellular car-

cinoma: A multicenter clinical trial. Radiology 2021;301:229-236.

  9.	 Suh YS, Choi JW, Yoon JH, Lee DH, Kim YJ, Lee JH, et al. No-touch 

vs. conventional radiofrequency ablation using twin internally 

cooled wet electrodes for small hepatocellular carcinomas: A 

randomized prospective comparative study. Korean J Radiol 

2021;22:1974-1984.

10. Kim E, Sher A, Abboud G, Schwartz M, Facciuto M, Tabrizian P, 

et al. Radiation segmentectomy for curative intent of unresect-

able very early to early stage hepatocellular carcinoma (RASER): 

a single-centre, single-arm study. Lancet Gastroenterol Hepatol 

2022;7:843-850.

11. Tang C, Shen J, Feng W, Bao Y, Dong X, Dai Y, et al. Combination 

therapy of radiofrequency ablation and transarterial chemo-

embolization for unresectable hepatocellular carcinoma: A 

retrospective study. Medicine (Baltimore) 2016;95:e3754.

12. Thein HH, Isaranuwatchai W, Qiao Y, Wong K, Sapisochin G, 

Chan KKW, et al. Cost-effectiveness analysis of potentially cura-

tive and combination treatments for hepatocellular carcinoma 

with person-level data in a Canadian setting. Cancer Med 

2017;6:2017-2033.

13. Kim W, Cho SK, Shin SW, Hyun D, Lee MW, Rhim H. Combination 

therapy of transarterial chemoembolization (TACE) and radio-

frequency ablation (RFA) for small hepatocellular carcinoma: 

comparison with TACE or RFA monotherapy. Abdom Radiol (NY) 

2019;44:2283-2292.

14. Yang Y, Yu H, Qi L, Liu C, Feng Y, Qi J, et al. Combined radio-

frequency ablation or microwave ablation with transarterial 

chemoembolization can increase efficiency in intermediate-

stage hepatocellular carcinoma without more complication: 

a systematic review and meta-analysis. Int J Hyperthermia 

2022;39:455-465.

15. Yu Q, Thapa N, Karani K, Navuluri R, Ahmed O, Van Ha T. Transar-

terial radioembolization versus transarterial chemoemboliza-

tion plus percutaneous ablation for unresectable, solitary he-

patocellular carcinoma of ≥3 cm: A propensity score-matched 

study. J Vasc Interv Radiol 2022;33:1570-1577.e1.


