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Percutaneous cooled-probe
microwave versus
radiofrequency ablation in
early-stage hepatocellular
carcinoma: a phase III
randomised controlled trial

We read with interest the article by Bruix
et al1 on currently available treatment
options for hepatocellular carcinoma
(HCC). Radiofrequency ablation (RFA) is
now the first-line technique for HCC
ablation. RFA produces tumour necrosis
in situ through temperature modification.
Compared with RFA, microwave ablation
(MWA) is one relatively recent advance-
ment of thermoablative technology, which
shows multiple theoretical advantages
over RFA.2–4 We wish to report the results
of a phase III randomised controlled trial
(RCT) by comparing ultrasound-guided
percutaneous cooled-probe MWA and
RFA in ≤5 cm HCC (NCT 02539212).

From October 2008 to June 2015, 203
(265 nodules) subjects were randomised to
MWA and 200 (251 nodules) were rando-
mised to RFA. The indications were as
follows: tumour size ≤5 cm in diameter,
tumour number ≤3, Child–Pugh class A or
B classification, no evidence of extrahepatic
metastasis, vein or bile duct tumour
embolus, lesions visible on ultrasound with
an acceptable puncture path, an Eastern
Cooperative Oncology Group performance
status of 0–1, and no any other anticancer
treatment previously. All the patients were
percutaneously treated by a cooled-shaft
microwave system (KY-2000, Kangyou
Medical, China) or radiofrequency system
(WB991029, CelonLab Power, Germany).

The median follow-up period was 35.2
(2.0–81.9) months. The demographics
and preablation liver function tests of
both groups were similar. For the MWA
group, the tumour size was 2.7±1.0 (0.7–
5.0) cm, with 28.3% (75/265) of nodules
>3.0 cm and 50.6% (134/265) of them
were in risky locations (adjacent to large
vessel, gastroenterology tract, diaphragm,
or gallbladder). For the RFA group, the
tumour size was 2.6±1.0 (0.9–5.0) cm,
with 30.7% (77/251) of nodules >3.0 cm,
and 50.2% (126/251) of them in risky
location. MWA needed significantly fewer
sessions, applicator puncture and ablation
durations, with lower hospitalisation cost
than that for RFA (table 1).

The technique effectiveness was 99.6%
(264/265) in tumours treated by MWA
and 98.8% (248/251) by RFA (p=0.95).
The 1-year, 3-year and 5-year local
tumour progression rates were 1.1%,
4.3%, 11.4% for MWA versus 2.1%,
5.8%, 19.7% for RFA (p=0.11), which
also showed no significant differences in
subsets of tumours (including ≤3.0 cm,
3.1–5.0 cm tumours and tumours in risky
locations). The 1-year, 3-year and 5-year
intrahepatic metastatic rates were 3.5%,
22.9% and 58.7% for MWA versus 3.8%,
23.2% and 67.8% for RFA (p=0.30).
The 1-year, 3-year and 5-year extrahepatic
metastatic rates were 1.6%, 5.9% and
13.2% for MWA versus 2.2%, 11.2% and
19.3% for RFA (p=0.12). The 1-year,
3-year, 5-year overall survival rates were
96.4%, 81.9% and 67.3% for MWA
versus 95.9%, 81.4% and 72.7% for RFA
(p=0.91), and the 1-year, 3-year, 5-year
disease free survival rates were 94.0%,
70.6% and 36.7% for MWA versus
93.8%, 66.0% and 24.1% for RFA
(p=0.07) (figure 1). The major complica-
tion rates were 3.4% (7/203) for MWA
and 2.5% (5/200) for RFA (p=0.59),

including needle seeding, GI bleeding and
bulk pleural effusion.

The comparison between MWA and RFA
in HCC has being paid a great deal of atten-
tion in recent years, but only with one RCT
in 2002 and very limited prospective
studies.5–8 Though our results showed
favourable long-term prognosis for both
modalities, MWA showed some advantages
due to higher thermal efficiency as follows.
First, even if without statistic difference,
MWA showed better tumour inactivation
ability over RFA for 3–5 cm tumours (6.7%
vs 13.0%) and tumours adjacent to vessels
(4.3% vs 7.7%) and gallbladder (0% vs
7.1%). Second, MWA needed a fewer
number of ablation sessions and application
puncture, which contributed to less invasion
and costs. Third, with MWA, it was possible
to decrease the time required for ablation by
60%, which provided patients unable to tol-
erate intravenous anaesthesia due to
comorbidities a chance to undergo treatment.

Findings in this large-sample RCT study
suggest that both MWA and RFA are suit-
able options for early-stage HCC, with
better prospects for MWA due to its
higher thermal efficiency.

Figure 1 Survival comparison between microwave ablation (MWA) and radiofrequency ablation
(RFA) of early-stage hepatocellular carcinoma (HCC). (A) Overall survival curves after MWA and
RFA of HCC. There is no significant difference between two treatments (P=0.91). (B) Disease free
survival curves after MWA and RFA of HCC. There is no significant difference between two
treatments (P=0.07).

Table 1 Patients’ treatment parameters between MWA and RFA groups

Category MWA RFA t Value p Value

Power (W) 50.2±2.2 60.1±10.6 −13.03 <0.001
Time (min) 9.0±4.6 24.4±10.6 −18.97 <0.001
Energy (kJ) 27.3±13.9 48.3±24.8 −10.51 <0.001
Ablation needle 1.9±0.3 2.0±0.3 −3.35 <0.001
Ablation session (cm) 1.3±0.5 1.5±0.5 −4.02 <0.001

≤3.0 1.3±0.4 1.4±0.5 −2.12 0.04
3.1–5.0 1.4±0.5 1.7±0.5 −5.72 <0.001

Puncture (cm) 2.6±1.3 3.2±1.3 −4.63 <0.001
≤3.0 2.3±1.0 2.8±1.1 −4.54 <0.001
3.1–5.0 3.3±1.6 3.9±1.4 −3.79 <0.001

Cost (T RMB) 43.2±14.5 50.3±9.8 −4.88 <0.001

MWA, microwave ablation; RFA, radiofrequency ablation; T RMB, thousand RMB.
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