
Background

Hepatocellular carcinoma (HCC) poses a significant health issue in Australia, responsible for 5%
of all cancer deaths in 2022. Various treatment modalities such as surgical resection, liver
transplantation, and locoregional therapies are available, yet the five-year survival rate has
stagnated at 22% since 2018.

Current Treatment Options

Liver transplantation is the most effective treatment, boasting a 75% five-year survival rate, but it's
constrained by issues such as donor scarcity, rigorous patient eligibility assessment, and considerable
resource demands
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Rationale

Previous systematic reviews that compared ablation
therapies to surgical resection have been criticized due to
high heterogeneity and low-quality evidence arising from

poor bias control. To rectify this, our project aims to
conduct a comprehensive and meticulous meta-analysis,

integrating raw data from recent studies. 

Aim

To critically appraise and synthesise the available literature
regarding 1-, 3-, and 5-year overall survival rates for early-

stage HCC patients undergoing SR, MWA, or RFA.
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Identification of studies via databases and registers
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Studies identified from:

Databases (n = 32 ) Duplicate studies removed (n = 2) 
Studies removed for other
reasons (n = 1) 

Studies removed before screening:

Studies screened
(n = 28)

Full-text articles assessed
for eligibility (n = 25)

Studies included in review 
(n = 21)

Studies excluded 
( n = 3)

Reports excluded:

Incomplete data  (n = 1 )
Irrelevant intervention (n = 2 )
Inappropriate target population  (n
= 1)

Studies after the removal of
duplicates 
(n = 28)

Evaluation

In the Australian healthcare landscape, Microwave Ablation (MWA) emerges as an effective and less invasive treatment option,
especially pivotal for regional and remote centres to minimise patient travel to tertiary facilities. Its efficacy hinges on enhancing
accessibility and continuous training with up-to-date technology. 

Concurrently, Radiofrequency Ablation (RFA), anchored in its longstanding credibility, necessitates ongoing refinement aligned
with global standards and a keen eye on its cost-effectiveness within Australia's health system.

Surgical Resection (SR), while potent, demands judicious patient selection and a multidisciplinary approach. The emphasis on
fostering skills and leveraging telemedicine, especially for pre and post-operative stages, accentuates its comprehensive
potential, particularly for patients in more remote locations.

Implications for Clinical Practice 

Facilitate accessibility to MWA in regional and remote Australian
centres, aiming to minimise patient travel to tertiary healthcare
facilities.
Prioritise investment in regular training and maintenance of up-to-date
equipment, ensuring the consistent and effective application of both
MWA and RFA techniques.
Continuously refine Radiofrequency Ablation (RFA) procedures,
ensuring alignment with international best practices, enhancing its
efficacy and patient outcomes.
Evaluate the cost-effectiveness of RFA in the Australian health system
context, ensuring its sustainable delivery and value proposition.
Emphasise the multidisciplinary approach for Surgical Resection (SR),
ensuring optimal outcomes, especially for complex hepatocellular
carcinoma cases.

Summary of Recommendations 

Adopt Microwave Ablation (MWA) as a prioritised treatment option for
patients who may not be ideal candidates for surgery, leveraging its
minimally invasive nature.

Proposed Outcome

To provide a well-informed and evidence-based
recommendation on the most effective treatment modality
for early-stage HCC, facilitating healthcare professionals in

making informed decisions that best serve Australian
patients.

Comparing surgical resection (SR), microwave ablation (MWA), and radiofrequency ablation (RFA). How do the overall
survival rates differ in patients diagnosed with early-stage hepatocellular carcinoma (a single tumour 5cm or smaller or up to

three nodules 3cm or smaller)
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Adults (≥18 years) with early-stage HCC (Barcelona Clinic Liver Cancer
(BCLC) staging system).
MWA and RFA by specialist interventional radiologists.
SR by trained surgeons.
Randomised controlled trials (2014 onwards).
Outcomes: OS rate at 1-, 3-, and 5-years

Studies containing other types of liver cancers (e.g., cholangiocarcinoma).
Non-original research, reviews, editorials, or non-English articles.
Studies including inappropriate treatments such as chemotherapy or
immunotherapy.

Inclusion Criteria:

.
Exclusion Criteria:

Methods

In our study, we aimed to compare the 1-, 3-, and 5-year overall survival rates of early-stage HCC
patients undergoing surgical resection, microwave ablation, or radiofrequency ablation. Drawing
from databases like the Cochrane Library, Queensland Clinical Knowledge Network, and PubMed,
we prioritized randomized controlled trials from 2014 onwards. The rigorous selection and
quality assessment were collaboratively performed by our team, focusing on adults diagnosed
under the BCLC staging system. Our synthesis combined qualitative summaries with quantitative
meta-analyses, ensuring comprehensive insights into the efficacy of these treatments

MWA

Complication Rates

RFA SR

Average Survival Rates at 1-year, 3 years and 5-years 

Hsiao CY, Hu RH, Ho CM, Wu YM, Lee PH, Ho MC. Surgical resection versus radiofrequency ablation for Barcelona Clinic Liver Cancer very early stage hepatocellular
carcinoma: long-term results of a single-centre study. J Clin Med. 2023;12(15):5006. https://doi.org/10.3390/jcm12155006.
Cancer Australia. Liver cancer in Australia statistics. Cancer Australia. https://www.canceraustralia.gov.au/cancer-types/liver-cancer/statistics. Updated 22 August
2022. Accessed 31 August 2023.
Lubel JS, Roberts SK, Strasser SI, et al. Australian recommendations for the management of hepatocellular carcinoma: a consensus statement. Med J Aust.
2021;214(10):475-483. doi:10.5694/mja2.50885. Published online 14 December 2020. 
Zaitoun MMA, Elsayed SB, Zaitoun NA, et al. Combined therapy with conventional trans-arterial chemoembolization (cTACE) and microwave ablation (MWA) for
hepatocellular carcinoma >3-<5 cm. Int J Hyperthermia. 2021;38(1):248-256. doi:10.1080/02656736.2021.1887941. PMID: 33615957 Clinical Trial.
Radosevic A, Quesada R, Serlavos C, et al. Microwave versus radiofrequency ablation for the treatment of liver malignancies: a randomized controlled phase 2 trial.
Sci Rep. 2022 Jan 10;12(1):316. doi:10.1038/s41598-021-03802-x. PMID: 35013377 Free PMC article. Clinical Trial.
Chong CCN, Lee KF, Cheung SYS, et al. Prospective double-blinded randomized controlled trial of Microwave versus RadioFrequency Ablation for hepatocellular
carcinoma (McRFA trial). HPB (Oxford). 2020 Aug;22(8):1121-1127. doi:10.1016/j.hpb.2020.01.008. Epub 2020 Feb 8. PMID: 32044268 Clinical Trial.
Vietti Violi N, Duran R, Guiu B, et al. Efficacy of microwave ablation versus radiofrequency ablation for the treatment of hepatocellular carcinoma in patients with
chronic liver disease: a randomised controlled phase 2 trial. Lancet Gastroenterol Hepatol. 2018 May;3(5):317-325. doi:10.1016/S2468-1253(18)30029-3. Epub 2018
Mar 2. PMID: 29503247 Clinical Trial.
Sheta E, El-Kalla F, El-Gharib M, et al. Comparison of single-session transarterial chemoembolization combined with microwave ablation or radiofrequency ablation in
the treatment of hepatocellular carcinoma: a randomized-controlled study. Eur J Gastroenterol Hepatol. 2016 Oct;28(10):1198-203.
doi:10.1097/MEG.0000000000000688. PMID: 27362551 Clinical Trial.

Acknowledgements

1.

2.

3.

4.

5.

6.

7.

8.

9.

It was observed that the survival and complication rates among ablative techniques were closely aligned. The 1-, 3-, and 5-year survival rates for MWA were 90.4%,
68.5%, and 52.2% respectively, accompanied by a 3.1% complication rate (see Figure 1 and 2)). For RFA, the rates for the same intervals were 90.6%, 73.3%, and 58.4%,
with a 4.2% complication rate. The SR technique presented rates of 86.1%, 62.3%, and 47.8%, and had a 33.3% complication rate.

A distinction was evident between the RFA and SR survival rates, with a p-value of 0.0457 (as shown in Figure 3). In contrast, the comparisons between MWA and SR (p =
0.2387, Figure B), and between MWA and RFA (p = 0.4125, Figure C) revealed no significant differences.
The pooled odds ratio analysis further confirmed these findings, with a p-value of 0.0002. Data consistency was assessed using I2 and Q tests, resulting in a Q value of
1900 and a significant p-value of less than 0.0001, indicating notable data heterogeneity. The I2 metric was approximately 97.6%. When comparing the ablative data
against surgical resection, there was a comparable efficacy observed across these treatment modalities in terms of overall survival outcomes. 

EVALUATION, IMPLICATIONS AND RECOMMENDATIONS 

Figure 2: Complication rates following treatment of HCC (A single tumour <5cm or three nodules <3cm) 

Figure 1: Comparative Analysis of 1-, 3-, and 5-Year Survival Rates Among Microwave Ablation, Radiofrequency Ablation, and Surgical Resection Modalities
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Figure 3: Comprehensive Statistical Analysis and Interpretation of the
collected data. 
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When transplantation is not an option, surgical
resection often serves as the primary therapeutic
approach for HCC localized to the liver. However,
prognosis post-resection can vary greatly due to
numerous risk factors, including the potential for

liver failure and recurrence of HCC.

For patients with early-stage HCC not suitable for
surgery, ablation therapies are commonly used. These

involve techniques such as radiofrequency and
microwave ablation that modify tissue temperature
and chemical injection methods like percutaneous

ethanol injection.

The meta-analyses reveal that MWA, RFA, and SR have comparable survival outcomes over 1,
3, and 5-year intervals, underlining the effectiveness of each modality without establishing

the dominance of one over the others.

Survival outcomes remains a cornerstone, but an evaluation of complication rates, which showed 3.1% for
MWA, 4.2% for RFA, and a pronounced 33.3% for SR, is equally significant. This contrast insinuates the more
invasive nature of SR in comparison to the less invasive procedures of MWA and RFA, thereby prompting a

nuanced consideration of the risk-benefit spectrum in therapeutic decisions.

 A crucial facet of understanding the robustness of these meta-analyses is appraising the heterogeneity
of the encompassed studies. A pronounced I2 value in this context (around 97.6%) points towards
substantial variability across the studies, potentially stemming from disparities in methodologies,

patient demographics, or treatment guidelines among the investigated studies. Moreover, the distinction
between RFA and SR, with a p-value of 0.0457, is worth highlighting. In medical inquiry, such a p-value

signifies a statistically relevant divergence between these two modalities in terms of survival rates. Yet,
the tangible clinical implications of this observation warrant deeper exploration. 

Potential biases, limitations of the analysed studies, and other influencing factors should be
meticulously considered in subsequent investigations to cement these findings' applicability

and significance.

Data Extraction

In our detailed meta-analysis on early-stage HCC treatments, we began by targeting randomized controlled trials published
from 2014 onwards in databases like the Cochrane Library, Queensland Clinical Knowledge Network, and PubMed, using
software tools such as EndNote X9 for systematic searching. Prioritizing adults over the age of 18 diagnosed under the BCLC
staging system, we meticulously reviewed full-text articles with Adobe Acrobat Reader, annotating relevant data. Using a
combination of Rayyan QCRI for preliminary screening and RevMan for bias assessment, each study was scrutinized by at
least two team members, with discrepancies mediated by a senior reviewer. Data compilation was harmonized using Excel
templates, while synthesis was achieved using Stata 16 for meta-analysis. All extracted data and findings were managed in
NVivo 12, backed up on a secure cloud, and cross-referenced regularly for quality assurance, 
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