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The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order
to standardize producers to assist the reasoning and decision-making of doctors.

The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be
adopted, depending on the conditions and the clinical status of each patient.

INTRODUCTION

Liver cancer can be of two types: primary (which
begins at the organ itself) and secondary or metastatic
(originating in another organ and, with the progression
of the disease, also affecting the liver). The secondary
type is most often due to a malignant tumor in the
large intestine or rectum.

Among the types of primary liver cancer, the
most common is the hepatocellular carcinoma - an
extremely aggressive tumor that presents several risk
factors, the main ones being cirrhosis and chronic dis-
eases such as infections by the hepatitis B and C virus.

The ideal management of this type of tumor
depends on many factors, including their size, the

number of lesions, the distribution of the tumor, the
relationship between the tumor and hepatic vascu-
larization, the presence or absence of distant metas-
tasis or lymph nodes, the Child-Pugh score’, the
functional status of the patient, and the adequacy to
a liver transplant.

When the tumor is small, the treatment consists
of surgically removing the tumor and part of the liver,
provided that the function of the organ is preserved; if
these criteria are not present, the alternative is liver
transplantation.

There are, however, other treatment options,
which are considered more conservative, among
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them is cryosurgery (freezing of the malignant cells),
tumor ablation by radiofrequency - RFA (electrical
waves cause an increase of the temperature inside
the tumor), microwave ablation - MWA, alcoholization
(injection of alcohol into the tumor), and chemoem-
bolization (application of microspheres containing
chemotherapeutic agents).

For hepatocellular carcinomas of 4 to 5 cm or
less, radiofrequency ablation presents good results
and few complications. This same procedure can be
performed using microwaves, with a shorter duration,
higher temperature, and larger ablation zone, with the
possibility of using multiple probes, and with less heat
dissipation through the liver.

The goal of this assessment is to compare the effi-
cacy and safety of microwave ablation in comparison
with radiofrequency ablation in the treatment of hepa-
tocellular carcinoma.

METHODS

In the methodology, we present the clinical ques-
tion, the structured question (PICO), the eligibility
criteria, the sources of information and search strat-
egies used, the method for critical assessment (risk of
bias) and quality of evidence (GRADE?), the data to be
extracted, the measures used to express the results,
and the method of analysis.

Clinical Question

Is the treatment of hepatocellular carcinoma more
effective and/or safe with the use of microwave abla-
tion than with radiofrequency ablation?

Structured question

Population): Patients with hepatocellular carcinoma

Intervention): Microwave ablation

oNn|— |90

(
(
(Comparison): Radiofrequency ablation
(

Outcome): local recurrence, mortality, lession progression,
and complications

Eligibility criteria

« PICO components;
 Randomized clinical trials (RCTs);
» No time restrictions;

English, Spanish, and Portuguese languages;

Full text or summary with the necessary data;
« Outcomes expressed as the absolute number of
events or mean/median with variation

Exclusion criteria

« Observational and non-comparative studies.
« In vitro and/or animals studies.

« Case series or case reports.

» Narrative or systematic reviews.

Sources of information consulted and search

strategies

Medline via PubMed, EMBASE, and manual search

#1: (Liver Neoplasm OR Hepatic Neoplasms OR
Hepatic Neoplasm OR Hepatocellular Cancer OR
Hepatocellular Cancers OR Hepatic Cancer OR
Hepatic Cancers OR Liver Cancer OR Liver Cancers
OR Hepatocellular Carcinomas OR Liver Cell Carci-
noma OR Liver Cell Carcinomas OR Hepatocellular
Carcinoma OR Hepatoma OR Hepatomas)

#2: (Radiofrequency OR Radio Frequency OR Cath-
eter Ablation)

#3: (Microwave OR Waves OR Wave)

#4: (#1 OR #2 OR #3)

#5: #4 AND random*

Risk of bias and quality of evidence

For RCTs, we assessed the following risks of bias:
randomization, blinding, double-blinding, blinding of
the evaluator, losses, analysis by intention to treat
(ITT), definition of the outcomes and sample size cal-
culation, early interruption.

Extracted data

Author, Year of publication, study design, charac-
teristics and number of patients, intervention, com-
parison, outcomes (local recurrence, mortality, lesion
progression, and complications).

Outcome measures

For the variables, we used absolute numbers, per-
centage, absolute risk, reduction or increase of risk,
the number needed to treat (NNT) or to harm (NNH),
confidence interval of 95% (95% CI).

Presentation of the results

If there is the possibility to combine the results of
the studies included regarding one or more shared
outcomes, a meta-analysis will be carried outcome.
[RevMan 5.3 software (Cochrane)P.

Analysis of the quality of evidence
The quality of the evidence was assessed by using
the GRADE? (GRADEpro software)®.
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IS THE USE OF MICROWAVE ABLATION MORE EFFECTIVE AND/OR SAFE THAT RADIOFREQUENCY ABLATION IN THE TREATMENT OF HEPATOCELLULAR CARCINOMA?

RESULTS

The results presented are: diagram of recovery We retrieved 126 studies; after applying the eligibil-
and selection of studies (Figure 1), characteristics of ity criteria, 18 studies were selected, of which 09 were
the studies (Table 1), risks of bias (Table 2), results by  included (07 for full-text evaluation and 2 for abstract
outcomes (Table 3), quality of evidence (Table 4), and  evaluation) (Figure 1). The list of studies excluded is
synthesis of evidence. available in Table 5.

TABLE 1. DESCRIPTION OF THE WORKS

Kamal 2019 31183208 | RCT 56 28 28 local recurrence / mortality / complica- | 12 months
tions

Vietti Violi 2018 | 29503247 | RCT 152 76 76 local recurrence / mortality / complica- | 24 months
tions

Yu.) 2017 27884919 | RCT 403 203 200 local recurrence / mortality / complica- | 36 months
tions

Shibata 2002 1997534 | RCT 72 36 36 local recurrence / complications 24 months

Abdelaziz 2014 | 24935203 | RCT m 66 45 local recurrence / survival / complica- 27 months
tions

DiVece F 2014 | 24196263 | RCT 40 20 20 Complications ?

Sheta E 2016 27362551 | RCT 30 10 20 Complications / local recurrence 6 months

Naik VV 2017 RCT 144 71 73 Progression / survival (mortality) 20 months

Chong C 2017 RCT 81 40 41 Local recurrence / survival (mortality) 6 months

RCT = RANDOMIZED CLINICAL TRIAL

TABLE 2. RISKS OF BIAS

Kamal 2019
Vietti Violi 2018
Yu.] 2017
Shibata 2002
Abdelaziz 2014
DiVece F 2014
Sheta E 2016
Naik VV 2017
Chong C 2017

Blue: Absence of biases; Yellow: Unknow; Orange: Presence of biases

TABLE 3. RESULTS OF THE OUTCOMES

Kamal 2019 28 28 2 2 4 4 4 0 - - 12 months
Vietti Violi 2018 76 76 - - 15 15 - - 6 12 24 months
Yu.) 2017 203 200 - - 37 38 7 5 9 12 36 months
Shibata 2002 36 36 4 1 - - 1 4 - - 24 months
Abdelaziz 2014 66 45 3 7 5 9 5 2 27 months
Di Vece F 2014 20 20 1 1 Not informed
Sheta E 2016 10 20 1 2 a 1 2 6 months
Naik VV 2017 7 73 8 9 2 0 6 7 20 months
Chong C 2017 40 41 23 21 15 22 6 months
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TABLE 4. MICROWAVE ABLATION COMPARED TO RADIOFREQUENCY ABLATION FOR HEPATOCELLULAR

CARCINOMA
LOCAL RECURRENCE
4 ran- very not not very none 30/M4 | 26/125 not esti- | 40 less SO00 |IM-
domized | severea | severe severe severe b (26.3%) | (20.8%) mable per 1,000 | VERY PORT-
clinical (from 120 | LOW ANT
trials less to 30
more)
COMPLICATIONS
5 ran- very not not very none 12/297 | 12/304 not esti- | 10 less per | @000 | IM-
domized | severe a | severe severe severe b (4.0%) | (39%) mable 1,000 VERY PORT-
clinical (from40 | LOW ANT
trials less to 20
more)
MORTALITY
5 ran- severea | not not very none 79/418 | 88/418 not esti- | 20 more  [@OOO | IM-
domized severe severe severe b (189%) | (211%) mable per 1,000 | VERY PORT-
clinical (from LOW ANT
trials minus
40t0 70
more)
PROGRESSION OF THE DISEASE
3 ran- severea | not not severeb | none 21/350 | 31/349 not esti- | 20 more  |@HOO | IM-
domized severe severe (6.0%) | (89%) mable per 1,000 | LOW PORT-
clinical (from ANT
trials minus
10 to 60
more)

Cl: Confidence interval. a. Biases in the blinded allocation, losses, blinding, prognostic characteristics, and sample size calculation b. Wide confidence interval

TABLE 5. PAPERS EXCLUDED

Tan 2019 SR/meta-analysis

Mokdad 2017 Descriptive study

Majumdar 2017 SR

Lou 2017 SR

Facciorusso 2016 SR

YiY 2014 RCT with combined chemoembolization
Galandi D 2004 SR

Gaiani S 2003 Avrticle of treatment review

Glassberg 2019 SR

SR: Systematic review. RCT: Randomized clinical trial

FIGURE 1. FLOWCHART OF THE STUDIES RETRIEVED AND
SELECTED ON THE USE OF MICROWAVE ABLATION VERSUS
RADIOFREQUENCY ABLATION IN HEPATOCELLULAR

CARCINOMA

Papers identified during
the search
(Medline: n=103)

Papers identified
during the search
(Embase n=13)

A4

n=116

Total papers retrieved

n=114

Total papers retrieved

l

abstract

Papers evaluated based on their title and

Papers included in the qualitative
synthesis

Papers included in the quantitative
synthesis (meta-analysis) (n=9)

Duplicated papers
(n=02)

Papers excluded - did
not met the criteria for
inclusion, exclusion
(n=96)

Excluded, reasons:
06 systematic reviews
01 review paper
02 were not RCTs
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OR SAFE THAT RADIOFREQUENCY ABLATION IN THE TREATMENT OF HEPATOCELLULAR CARCINOMA?

Characteristics of the studies included

1. A total of 56 patients were selected with hepa-
tocellular carcinoma and lesions < 3.0 cm, without
lesions larger than 5.0 cm, vascular invasion, or
extra-hepatic metastases. A total of 28 underwent
treatment by radiofrequency ablation, and 28 by
microwave ablation. The outcomes were assessed
based on local recurrence, mortality, and complica-
tions. The follow-up time was 12 months?®.

2. Of the 152 patients selected with hepatocellular
carcinoma, 76 underwent treatment by radiofrequency
ablation, and 76 by microwave ablation. The evalua-
tion was carried out by analysis of the protocol. Five
patients were excluded from the group of microwave
ablation and three from the group of radiofrequency
ablation. The outcomes evaluated were: mortality and
progression of the disease. The follow-up time was
26 months in the microwave ablation group and 25
months in the radiofrequency ablation group®.

3. A total of 403 patients with hepatocellular car-
cinoma, with the following information: tumor size
<5 cm in diameter, number of tumors <3, Child-Pugh
class A or B, without evidence of extra-hepatic metas-
tasis, tumor embolism of veins or the bile duct, lesions
visible on ultrasound with an acceptable puncture
path. A total of 200 patients underwent treatment
by radiofrequency ablation, and 203 by microwave
ablation. The outcomes evaluated were: mortality,
complications, and progression of the disease. The
follow-up time was 36 months’.

4. A total of 72 patients were selected with hepa-
tocellular carcinoma and lesions smaller than 4 cm in
diameter or with two or three nodules smaller than or
equal to 3 cm in diameter. A total of 36 patients under-
went treatment by radiofrequency ablation, and 36 by
microwave ablation. The outcomes evaluated were:
local recurrence and complications. The follow-up
time was 18 months®.

5. A total of 111 patients were selected with ear-
ly-stage hepatocellular carcinoma and preserved liver
function (Child-Pugh A and B), performance status 0,
and with 3 or less focal lesions (the larger of which not
exceeding 5 cm in size). A total of 45 patients under-
went treatment by radiofrequency ablation, and 66 by
microwave ablation. The outcomes evaluated were:
local recurrence, complications, and mortality. The
follow-up time was 27 months®.

6. A total of 40 patients were selected with a single
hepatocellular carcinoma tumor > 2.0 and < 7,0cm
diameter, located > 3.0 cm away from the capsule

of the liver, gallbladder, main left or right hepatic
ducts or main vessels. A total of 20 patients under-
went treatment by radiofrequency ablation, and 20
by microwave ablation. The evaluated outcome was
complications. The follow-up time was not reported™.

7. A total of 50 patients were included with Child-
Pugh class A or B, serum albumin > 3 g/l, serum
bilirubin <2.5 mg/dl, platelet count > 70,000 mm3,
international normalized ratio (INR) < 1.6, serum cre-
atinine <2 mg/dl, and tumor size greater than 4 cm,
and confined to one lobe of the liver. The patients were
randomized as follows: 20 for arterial chemoemboli-
zation, 20 for arterial chemoembolization combined
with radiofrequency ablation, and 10 for arterial
chemoembolization combined with microwave abla-
tion. The outcomes evaluated were: local recurrence
and complications. The follow-up time was 6 months™.

8. A total of 144 patients with chronic liver dis-
ease with HCC <4 cm, BCLC stage A, not eligible for
surgery were evaluated. Of these, 73 were treated
with radiofrequency ablation, and 71 with microwave
ablation. The outcomes evaluated were: survival (mor-
tality), complications, and disease progression. The
follow-up time was 20 months®.

9. A total of 81 patients were selected with hepato-
cellular carcinoma and averages lesions of 3.0 cm. A
total of 41 patients were treated with radiofrequency
ablation, and 40 with microwave ablation. The out-
comes evaluated were: local recurrence and mortality.
The follow-up time was 6 months®.

Risk of bias and quality of evidence

1. The randomization, prognostic characteristics,
and outcomes were adequate; however, the allocation
was not blinded, there was no double-blinding, and
there is no description of losses or sample size calcu-
lation. There was no early interruption®.

2. Demonstrated adequacy of randomization, prog-
nostic characteristics, outcomes, sample size calcu-
lation, and description of losses; however, there was
no double-blinding and no description of how patients
were allocated. There was no early interruption®.

3. The randomization was performed, prognostic
characteristics and outcomes are described; the allo-
cation was not blinded, there was no double-blinding,
and there is no description of losses or sample size
calculation. There was no early interruption’.

4. The randomization and outcomes were adequate;
there was no blinded allocation, no double-blinding,
and there is no description of losses or of prognostic
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characteristics or sample size calculation. There was
no early interruption. The analysis of intention-to-treat
was carried out.

5. The randomization process was inadequate (by
currency) and there were losses greater than 20%; the
prognostic characteristics and outcomes were ade-
quate; there was no blinded allocation, blinding, or
sample size calculation; there was no early interrup-
tion or analysis by intention to treat®.

6. A randomized study with losses below 20%, in
which the prognostic characteristics and outcomes
were adequate; there was no blinded allocation, and
only the evaluators were blinded; there is no sample
size calculation; there was no early interruption or
analysis by intention to treat™.

7. Although the randomization and outcomes pre-
sented are adequate and there were no losses greater

Local recurrence

than 20%, the blinded allocation, blinding, and sam-
ple size calculation were not carried out, and there is
no description of the prognostic characteristics. The
evaluation was performed by analysis of intention to
treat and there was early interruption™.

8. Randomized study; the information was
obtained from the summary, which is limited only to
the appropriate outcomes and does not clarify on other
risks of bias™.

9. Data obtained from the summary of this ran-
domized study provide information on the outcomes
but not on the risks of bias™.

Analysis of results by outcomes

We describe the meta-analyzed results of the fol-
lowing outcomes: local recurrence, mortality, compli-
cations, and disease progression:

Total (95% Cl)

Total events 30 _
Heterogeneity: Tau? = 0.00; Chiz= _
Test for overall effect: Z=113 (P -

125100.0%

03, df

1 26
0.26) =3 (P=0.79); 12=qo,

MICROWAVE RADIOFREQUENCY Risk Difference
Study or Subgroup Events Total Events TotalWeight M-H, Random, 95% CI
Chong C 2017 23 40 21 41 12.5% 0.06 [-0.15, 0.28]
Kamal 2019 2 28 2 28  32.3% 0.00 [-0.13, 0.13]
Sheta 2016 1 10 2 20 11.3% 0.00 [-0.23, 0.23]
Shibata 2002 4 36 1 36 43.8% 0.08 [-0.03, 0.20]
114

0.04 [0.03, 0.12]

Favours [MICROWAVE]

Favours [RADIOFREQUENCY]

There is no difference (greater or lesser effectiveness) in relation to the outcome of local recurrence when

comparing the use of microwave and radiofrequency [risk difference 0.04 (- 0.03 to 0.12)].

Mortality
MICROWAVE RADIOFREQUENCY Risk Difference

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI
Chong C 2017 15 40 22 41 5.8% -0.16 [-0.38, 0.05]
Kamal 2019 4 28 4 28 7.9% 0.00[-0.18, 0.18]
Nai'k W 2017 8 71 9 73 23.9% -0.01 [-0.12, 0.09]
Viettti Violi 2018 15 76 15 76 16.6% 0.00[-0.13, 0.13]
YuJ 2017 37 203 38 200 45.9% -0.01 [-0.08, 0.07]
Total (95% Cl) 418 418 100.0% -0.02 [-0.07, 0.04]
Total events 79 88
Heterogeneity: Tau2 = 0.00; Chi2= =1.97,df =4 (P=  0.74);12=0%
Test for overall effect:  Z=0.59 (P =0.56) Favours [MICROWAVE]  Favours [RADIOFREQUENCY]

There is no difference between the two forms of treatment in relation to the outcome of mortality (risk

difference -0.02 [-0.07 to 0.04])
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Complications

MICROWAVE RADIOFREQUENCY Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI
Di Vece 2014 1 20 1 20 4.8% 0.00 [-0.14, 0.14]
Kamal 2019 2 28 0 28 6.9% 0.07 [-0.04, 0.18]
Sheta 2016 1 10 2 20 1.7% 0.00 [-0.23, 0.23]
Shibata 2002 1 36 4 36 6.5% -0.08 [-0.20, 0.03]
Yu J 2017 7 203 5 200 80.0% 0.01 [-0.02, 0.04]
Total (95% Cl) 297 304 100.0% 0.01[-0.02, 0.04]
Total events 12 12
Heterogeneity: Tauz = 0.00; Chi2= =3.70,df =4 (P=  0.45);12=0%
Test for overalleffect:  2=047(P =0.64) Favours [MICROWAVE]  Favours [RADIOFREQUENCY]

There is no difference between the two forms of treatment in relation to the outcome of complications (risk

difference 0.01 [-0.02 to 0.04])

Progression of the disease

MICROWAVE RADIOFREQUENCY Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI
Nai'k W 2017 6 71 7 73 15.4% -0.01[-0.10, 0.08]
Viettti Violi 2018 6 76 12 76 13.0% -0.08[-0.18,0.02]
Yul) 2017 9 203 12 200 71.6% -0.02[-0.06,0.03]
Total (95% Cl) 350 349 100.0% -0.02 [-0.06, 0.01]
Total events 21 31
Heterogeneity: Tau? = 0.00; Chi2 =1.41, df = 2 (P=0.50); 12=0%

Test for overall effect: Z=1.24 (P ==0.22)

Favours [MICROWAVE]  Favours [RADIOFREQUENCY]

There is no difference between the two forms of treatment in relation to the outcome of progression of the

disease (risk difference -0.02 [-0.07 to 0.01]).

QUALITY OF EVIDENCE

The quality of the evidence for all outcomes (local recurrence, mortality, disease progression, and compli-

cations) is very low (TABLE 4).

SYNTHESIS OF EVIDENCE

There are no differences between the use of microwave ablation in comparison with radiofrequency abla-

tion in the treatment of hepatocellular carcinoma lesions < 5.0 cm regarding the outcomes: local recurrence,

mortality, complications, and progression of the disease. This means that it is not known whether the efficacy

or safety is greater or SMALLER than those of the treatment already in use (radiofrequency). The quality of

the evidence is very low.
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