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The role of radiofrequency ablation of
hepatocellular carcinoma in cirrhosis:
from guidelines to real practice - @
literature review

The epidemiologic features of hepatocellular carcinoma (HCC) in cirrhosis have been changing over the last decades
as documented in field cohorts where the prevalence of elderly patients with severe comorbidities is progressively
increasing. This may account, at least in clinical practice, for changing of treatment modalities for liver-confined HCC
and for the worldwide increased popularity of percutaneous ablation which is undoubtedly more easily applied to
weak patients. Radiofrequency ablation (RFA) is the standard reference technique for percutaneous ablation and it is
currently included among the curative therapies of early HCC in cirrhosis by international guidelines. In particular, for
single HCC<2 cm, RFA should be the first choice therapy, being effective as surgery but less invasive and less expensive.
For larger HCCs (not exceeding 4 cm), RFA competes with resection in terms of survival benefit even though the latter
provides better local disease control and longer disease-free survival. For non-resectable HCC greater than 4 cm, a
treatment combining RFA and transarterial chemoembolization (TACE) can be performed to expand the ablated area.
However, this approach needs to be standardized. Microwave (MWA) is a new ablative procedure potentially able to
overcome some technical limits of RFA. The effectiveness of MWA is still under investigation even though preliminary
results are encouraging. Emerging data from clinical practice outline the increasing role of ablative procedures for
treatment of HCC in cirrhosis in the near future.

KEYWORDS: transarterial chemoembolization, microwave, hepatocellular carcinoma, barcelona clinic liver cancer, liver
transplantation

Introduction when a good hepatic function is preserved,

Hepatocellular carcinoma (HCC) is the fifth
most common cancer in men and the seventh

sorafenib is currently the standard of care and
new systemic target therapies are under clinical
investigation [2,3]. Although the extensive
application of regular screening-surveillance
with ultrasound allowed an increased number of
HCC patients to be diagnosed at an early stage,
when curative treatments could be offered,

in women. It is diagnosed annually in more
than half a million people worldwide [1] and is
the third most common cause of cancer-related
death. Besides cancer, another life-threatening
condition, liver cirrhosis, is present in more
than 80% of patients with HCC. According to
Barcelona Clinic Liver Cancer (BCLC) stage
system, HCC can be classified into 5 stages

the proportion of patients submitted to liver
transplantation or surgical resection did not
increase in the last years. On the other hand,
the use of percutaneous ablation techniques
has been increasing worldwide [4-7]. In a US
population study [4] based on SEER registries
data, the authors reported that between 2002
and 2005 there was an increase in RFA use,
with a concurrent decrease in resection, among

based on tumour burden, liver function and
health status [1,2]. Patients with early stage
disease (BCLC 0-A) are candidates for receiving
curative therapies such as surgical resection,
liver transplantation and percutaneous ablation
offering an expected 40-70% 5 year survival.
Patients  with  intermediate-stage
(BCLC-B) are candidates for
chemoembolisation (TACE)

patients with solitary lesions. In particular, RFA
use increased by 26% in patients with very
early HCCs and 73% in patients with solitary
tumors measuring 2 to 5 cm, respectively. In this

disease
transarterial
with a mean

overall survival of 20 months (range 14-45).
About 40% of patients belong to advanced
stage (C) (portal invasion, N1, M1, PS 1-2)
with a poor prognosis (overall mean survival 11
months; range 6-14). In this group of patients

study, the use of RFA increased 15.5 fold and
accounted for the 43% of the overall increase
of any intervention offered to the patients [4].
These data were confirmed in a more recent

analysis on SEER data [5] showing that the use
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of surgical therapies for early tumors (within
Milan Criteria) reached the steady state from
2000 to 2010 whereas the use of ablation
techniques continued to increase becoming the
second most common modality in the second
half of the decade. The increasing rate of HCC
patients undergoing percutaneous ablation was
confirmed in other observational cohort studies
[6,7].

Several reasons may account for the increasing
popularity of percutaneous ablation since it has
been validated among the curative therapies of
HCC: chronic organ shortage for OLT on one
hand and the progressive ageing of cirrhotic
population with frequent concomitance of
severe comorbidities on the other hand, making
surgery less feasible [8,9]. Percutaneous ethanol
injection (PEI) was the first percutaneousablation
treatment introduced in the clinical practice,
able to achieve a 5 year survival rate higher than
60% in patients with a single tumor<3 cm in
diameter [10,11]. Radiofrequency ablation
(RFA) was introduced in clinical practice at
the mid of 1990s [12-14] and, today, it is
recommended as the main ablative treatment
for tumours <5 c¢m, being superior to PEI in
terms of better local disease control and greater
survival benefit [2]. In addition, percutaneous
RFA proved to be safe with post-procedure
mortality ranging from 0 to 0.88% and a rate of
major complications of 4.1% [15]. However, to
be accepted as a real competitor to surgery, RFA
has to confront with the modern standards of
hepatic resection in cirrhotic patients calling for
a peri-operative mortality <3% and an expected

Author (year) No. of Inclusion criteria
patients (age

mean - years)

N'Kontchou 235 (65)* CP A-B

2009 [16] criteria Milan in
Rossi 706 (68.2) CP >B7

2011 [17] 1-2 nod<30 mm
Shiina 1170 Max 3 nodules
2012 [18] (68.3)

Kim 1305 BCLC-A

2013 [19] (58.4)

Francica 365 CP A-B

2013 [20] (67) single<3 cm

Abbreviations: RFA:radiofrequency ablation; OS:
Child-Pugh; nr: not reported
*No. of patients aged >75 years: 51 (21.5%)
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5 years survival rate above 60%. Most of the
uncertainties about the efficacy of ablation
techniques depend on the fact that response is
strongly influenced by tumour size and location.
In addition, patients allocated to ablation tend
to suffer from a more advanced degree of liver
dysfunction in comparison to those undergoing
surgery, and this can bias the observed results. In
this review we discuss on the efficacy, advantages
and limits of RFA as compared to surgery and to
other ablative procedures as PEI with particular
attention to what is recommended by the
international guidelines for HCC management
(mainly AASLD and EORTC-EASL) and what

is applied in clinical practice.

W Results and prognostic factors of
radiofrequency ablation of hepatocellular
carcinoma

In TABLE 1 we report and remark the
results of percutaneous RFA of HCC obtained
in the largest series. In a French series of 235
consecutive patients [16] with Child-Pugh-
Turcotte (CPT) A-B cirrhosis, who received
RFA as first line treatment for HCC inside
the Milan criteria (single nodule <5 cm or up
to three nodules <3 cm), complete ablation
was obtained in 94% of cases with an overall 5
year survival and recurrence-free survival rates
of 40% and 17% respectively. Independent
prognostic factors were prothrombin activity
and serum level of AFP. Tumour size was
associated with local recurrence but not
with overall and tumour-free survival. In the
retrospective Italian series of Rossi er al. [17],

Follow-up 0S (%) DFS (%)
(months)

3year Syear 3year 5year
27 (mean) 60 40 37 18

29 (median) 67 40,1 68 38
38,2 (median) 80,5 60,2 nr nr
33,4 (median) 59,7 32,3 50 41,8
37 (median) 80 64 50 41,8

overall survival, DFS: disease free survival; CP:
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collecting 706 patients, with HCC<35 mm in
diameter (1-2 nodule/s per patient), cumulative
incidence of first recurrences at 3 and 5 years
were 70.8 and 81.7%. RFA demonstrated high
repeatability and efficacy also for controlling
intrahepatic recurrences. The authors concluded
that RFA should be recommended as the first-
line treatment for patients with one or two
small HCCs whereas surgical resection can be
reserved for patients with good liver function
whose tumours cannot be treated with RFA
or in which RFA did not produce complete
response. Shina et 4l. in Japan, performed 2,982
RFA treatments in 1,170 HCCs: the 5 and
10 year survival rates were 60.2 and 27.3%;
at multivariate analysis, age, ant-HCV, CPT
class, tumour size, number of lesions, DCP
and serum AFP-L3 were significantly related
to survival [18]. Kim er al. evaluated 10 year
follow-up results in 1305 patients with 1502
early HCCs treated with percutaneous RFA as
a first line option. In this series, the cumulative
local tumour progression rates were 27 % and
36.9 % at 5 and 10 years with a corresponding
overall survival rate of 59.7% and 32.3%. Poor
survival was associated with old age and Child-
Pugh class B [19]. The long-term effectiveness
of RFA for solitary small HCC was assessed also
in a retrospective Italian analysis of 363 patients
[20]. The 3 and 5 year overall survival rates were
80% and 64%j at multivariate analysis only age,
presence of ascites and CPT score >B8 were
independent predictors for overall survival.

B Radiofrequency ablation versus
hepatic resection for small hepatocellular
carcinoma

According to North American and European
guidelines, hepatic resection is the first-line
treatment for patients with solitary HCCs and
very well-preserved liver function (evidence
2A; recommendation 1B) [1,2]. This statement
however has been extensively debated and
the
clinical practice of percutaneous ablation.
There are more studies, published in the

even confuted since introduction in

literature, comparing resection to percutaneous
ablation when early HCC (namely within
Milan Criteria) was selected as an inclusion
criterion. In a recently published systematic
literature revision, Cuchetti et al. retrieved 19
studies that directly compared resection and
radiofrequency ablation [21]. However, only
three of them were RCTs and all of them were

from Eastern countries. These three studies are
not perfectly comparable given the differences
in most clinical and tumor variables that may
confound results. Therefore, they were unable to
demonstrate a clear superiority of surgery over
ablation in terms of survival rate. Thus they
leave the question regarding the best therapeutic
approach to be adopted still unsolved [22-24].
Data from these studies are further discussed in
the following sections.

RFA has a number of clear advantages over
surgical resection in the setting of small HCCs.
First, it is much less invasive and is associated
with a lower complication rate. Second, RFA
significantly reduces treatment costs, hospital
stay and need for blood transfusions. Third,
nowadays, the progressive ageing of patients
with newly diagnosed HCC with multiple
comorbidities [5,7] frequently represents a
contraindication to surgery independently from
the stage of HCC and residual liver function.
Fourth, RFA can be performed by nonsurgical
and/or non-oncologic practitioners at non
referral centers.

In TABLE 2 and 3 we summarized the results
of more recent and larger studies comparing
liver resection and radiofrequency in very-early

and early HCC.

W Very early HCC (single nodule<2 cm,
BCLC stage 0)

Livraghi et al. [25] in a seminal study carried
out in 218 patients with small HCC showed that
RFA was able to achieve a sustained complete

Author (year)

(mean-age (months)
years) (median)
Livraghi (2008) [25] 218 31
(68) *
Peng (2012) [26]
RFA 71 (53.1) 59
RES 74 (51.5) 575
Wang (2012) [29]
RFA ** 91 (nr) 30
RES *** 52 (nr) 276

No. of patients Follow-up OS (%)

3 year
76

87.7
70.9

80.3
98

5 year
65

71.9
62.1

72
91.5

DFS (%)

3 year
26

65.2
56.1

39.8
62.1

5 year

20

59.8
51.3

29.3
49.7

Abbreviations: RFA: Radiofrequency Ablation; RES: Surgical Resection; nr: not

reported

* No. of patients aged >75 years: 47 (21.5%)
** 40 patients (44%) with age <60 years
**% 35 patients (67.3%) with age <60 years
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Author (year)

RCTs studies

RFA
Chen (2006) [22]

SR

RFA
Huang (2010) [23]

SR

RFA
Feng (2012) [24]

SR

Retrospective studies

RFA
Wang (2012) [29]

SR
RFA

Hasegawa (2013) [30]

SR
RFA

Pompili (2013) [31]

SR
RFA

Ueno (2015) [32]
SR

Fornari & Borzio

No. of patients Inclusion Criteria 0S (%) DFS (%)
(Mean age years)

3 year 5 year 3 year 5 year
71 (51.9) single <5 cm 71.4 67.9*% 64.1 46.4*%*
90 (49.4) 73.4 64* 69 51.6**
115 (56.7) Single<5cmorupto 3 69.6 54.8 46.1 28.7

nodules <3 cm

116 (55.9) 92.2 75.7°° 60.9 51.3°°
84 (51) 1-2 nodules <4 cm nr 67.2 nr 49.6
84 (47) nr 74.8 nr 61.1
254 (nr) Not specified 73,5 57.4 28.3 141
208 (nr) 87.8 77.2 59.9 50.8
5548 (69) National database 81 61.1 63.8 433
5361 (66) 85.3 711 71.7 52.7
298 (68) Single<3 cm 80.9 66.2* 489 42.9%*
246 (67) 819 74.4* 541 44**
160 (71) Single<5 cm 701 58.4°
136 (71) 69.8 60.9°

Abbreviations: OS: Overall Survival; DFS: Disease Free Survival
*QS at 4 years; ** DFS at 4 years; ° DFS at 2 years, °° p<0.05; nr: not reported

68

response in 97.2% of cases, after a median
follow-up of 31 months. Perioperative mortality,
major complications and 5 year survival rates
were 0, 1.8 and 68.5%, respectively. In the
subgroup of 100 patients potentially resectable,
the 3 and 5 year survival rates (89 and 68%) were
significantly better than those for inoperable
patients (75 and 47%). In multivariate analysis,
appearance of new lesions was the only factor
significantly associated with survival. The
authors concluded that RFA can be considered
the treatment of choice for patients with very
early HCC (single<2 c¢m) even when surgical
resection is feasible. In a large retrospective
comparative study, Peng ¢z al. [26] included 145
patients 66 of which had a central HCC, 71
cases submitted to RFA as initial treatment and
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74 to surgical resection. In patients with HCC
measuring 2 cm or smaller, the authors showed
a 1-3 and 5 year overall survival of 98.5, 87.7
and 71.9% for those treated with RFA and 90.5,
70.9 and 62.1% for those treated with resection.
Remarkably, in the subgroup of patients with
central HCC the difference in the 5-year survival
rates between RFA and surgical resection
was more significant (79,9% vs. 61,5%).
Moreover, the corresponding percentages of
recurrence free-survival were similar in the two
subgroups of treatment. Major complications
were significantly more frequent in the surgical
group (38 cases vs. 71 cases in RFA patients).
The authors concluded that in patients with
very early HCC, percutaneous RFA is superior
to surgery because of its safety, efficacy and low
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costs; in particular, patients with a central very
early HCC are the best candidates to receive
ablative treatment. A recent meta-analysis [27]
comparing resection and RFA and evaluating
3 randomized (RCTs) and 25 non randomized
controlled trials (NRCTs), showed that, in the
subset of patients with solitary HCC smaller
than 2 cm, there was no significant difference
in 1, 3 and 5 year survival and in 1, 3 year
recurrence rates between the two groups.

All these data have been fully considered by
AASLD and EASL guidelines and in the last
version the algorithms have been modified
accordingly, the authors endorsing RFA as
the first-line treatment for very early HCC in
cirrhosis [28]

W Early HCC (single nodule or up to 3
nodules <3 cm, BCLC stage A)

To date, surgery is recommended as the first-
line treatment for single, resectable HCC arising
in well-compensated cirrhosis. Radiofrequency
ablation is recommended in small multifocal
HCC (maximum 3 nodules) or in single
nodules not resectable. In the last decades
however, several studies have been carried out
in an attempt to see whether or not RFA could
compete with surgery also in early stage of HCC.

Only three RCTs comparing resection and
RFA in early HCC are so far available. In two
of these studies [22,23] the authors provided
outcome information not only on the whole
series but also on the subgroups of patients
stratified according to the dimension and number
of HCCs (< 3 cm, 3.1-5 cm, single, multiple
up to 3 nodules). The first RCT included 71
patients submitted to ablation and 90 submitted
to resection. The main findings were that the
3-year OS was 71.4% after ablation and 73.4%
after surgery. The corresponding DFS were
64.1% and 69.0%, respectively. No statistical
difference was observed when tumor size was
taken into account [22]. In the second RCT,
including 115 patients undergoing ablation and
115 resections, Huang ez al. reported 5-year OS
rates of 54.8% after ablation and 75.7% after
surgery (P=0.001). The corresponding RES rates
were 28.7% and 51.3%, respectively (=0.017).
The superiority of resection was maintained
when patients were stratified by tumor size
and number [23]. In the third RCT, Feng ez /.
compared 84 patients submitted to RFA with
84 patients submitted to surgical resection. This
study collected only small HCCs (1-2 nodules

<4 cm in diameter) arising in well compensated
cirrhosis (CPT class A-B). The 3 year survival
rate was 74.8% for surgery and 67.2% for RFA
and the corresponding recurrence-free survival
61.1% and 49.6%, respectively. The authors
pointed out the difficulty of RFA to achieve
a complete necrosis in nodules larger than 3
cm, as foci of residual tumour or peripheral
satellitosis are left in place [24]. Data from
these RCTs were not able to draw conclusion
on which treatment, resection or ablation, is
superior even if surgery seems to offer a better
DEFS. In a non-randomized study Wang ez al.
[23] enrolled 143 very early (52 treated with
surgical resection) and 462 early stage (208 of
which underwent surgery) HCC. Statistically
no significant differences of overall survival
between surgery and RFA emerged from this
study. Although the authors reported a higher
risk of recurrence after RFA both in very early
and in early stage, the possibility to repeat local
ablation to treat recurrences, might explain why
the overall survival was similar in both groups.
An increased local recurrence after RFA was
observed also by. Contrasting results emerged
from a Japanese nationwide survey on 28,510
HCC:s belonging to different stages and treated
with surgical resection, PEI and RFA between
2000 and 2005 [30]. A sub-analysis on 12,968
patients fulfilling the Milan Criteria revealed
that the overall survival at 5 years was 71.1%,
61.1% and 56.3% in surgical, RFA and PEI
groups, respectively. The corresponding rates of
recurrence were 63.8%, 71.7% and 76.9% in
the same groups. By multivariate analysis, the
hazard ratio for mortality and for recurrence
was significantly lower in patients treated with
surgery than in RFA and PEI group. This
finding may be explained by the evidence that
patients eligible for surgery were younger,
with better liver function, without portal
hypertension, with less number of nodules and
lower AFP levels. A large retrospective study,
comparing RFA and liver resection in a western
series, was conducted by Pompili ez 2/. [31]. This
observational cooperative Italian study involved
544 cirrhotic patients CPT class A with a
single HCC<3 cm: 246 treated with resection
and 298 with RFA. Four year overall survival
and recurrence rates were 74.4% and 56% in
the resection group and 66.2% and 57.1% in
the RFA group respectively. The rate of major
complications was 4.5% in resected patients and
2% in patients undergoing RFA. Older age and
higher AFP levels were independent predictors
of poor outcome.
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Ueno et al. addressed the prognostic role
of three tumour markers: AFP, AFP-L3 and
DCP in cirrhotic patients with single HCC<5
cm, treated with surgery or RFA. In patients
positive for all three neoplastic markers, five
year overall survival was 75.9% for those treated
with surgery and 47.6% for patients submitted
to RFA These findings further suggest that the
better results obtained by surgery were largely
explained by the superiority of resection to
achieve a radical tumour control, particularly
in patients harbouring more aggressive tumours
[32]. Conversely, a non-superiority of surgery
emerged from the study by Osaki er al. who
analysed a cohort of 4165 patients with HCC
within Milan criteria, diagnosed between 1981
and 2013 in the Osaka Red Cross Hospital. The
3 and 5 year overall survival rates were 76.3%
and 55.8% in the resection group and 77.2%
and 55.5% in the RFA group [33]. Similar results
were reported by Kim ez 4l in a retrospective
study enrolling 604 patients with a single HCC
nodule <3 c¢m, 273 of which were submitted to
liver resection and 331 to RFA. During a follow-
up of 10 years, the overall survival after hepatic
resection was 59% and 61.2% after RFA. The
recurrence-free survival rates at 5 and 10 year
were 60.6% and 37.5% after surgery and 39.4%
and 25.1% after RFA [34].

Several systematic reviews and meta-analyses
have been recently dedicated to clarify the role
of RFA versus hepatic resection in the treatment
of small HCC [21,35-38]. The conclusions of
these studies are controversial. Even though
the level of evidence was low, a marginal
superiority of surgery over RFA, particularly
for tumours larger than 3 cm, emerged. A
more recent comparative meta-analysis [27]
pooling data from 6,094 patients treated with
RFA and 5,779 with surgery, observed in 3
randomized and 25 non-randomized controlled
trials, concluded that in HCC sized between 3
and 5 cm, 5 year survival rate and the 5 year
disease-free survival rate was lower in the RFA
group. In summary, in the setting of early HCC,
available data from large observational series and
meta-analyses seem to suggest to limit RFA to
multinodular HCC (max 3 nodules) smaller
than 3 cm, or to single HCC not exceeding 4
cm. Indeed, beyond this maximum diameter,
the possibility to obtain a local complete control
of the tumour is low by RFA. The acquisition
of a sufficient safety margin seems to be critical
to avoid an in loco early recurrence after RFA.

Imaging Med. (2016) 8(3)

For lesions less than 4 cm, the optimal choice
between the two treatments should emerge from
a multidisciplinary discussion by balancing the
expected perioperative mortality and morbidity
of surgery, local experience on RFA, residual
liver function and the presence of relevant
comorbidities.

B Radiofrequency ablation versus
combined treatment with TACE and
versus other ablative techniques such as
ethanol injection (PEI) and microwave
ablation (MWA) or percutaneous
cryoablation

According to BCLC staging system, tumours
sized 4-5 cm not resectable, still belong to
early stage and, theoretically, they could be
treated by RFA. In an attempt to overcome the
above discussed limited efficacy of RFA alone
to achieve a complete necrosis in large HCC,
several authors worldwide recommended for
these lesions combined treatment schedules in
which RFA is coupled with transcatheter arterial
embolization (TAE) or transcatheter arterial

chemoembolization (TACE).

Rossi et al. performed RFA of non-resectable
HCCs after occlusion of the main feeding
artery (TAE) in 62 patients with HCC nodules
3.5-8.5 cm in diameter, obtaining a 100%
complete necrosis of the tumour, with a 1 year
local recurrence of 19% [39]. In a randomized
controlled trial conducted on 189 patients with
HCC less than 7cm, the TACE-RFA group
had better overall survival and recurrence-free
survival than patients in the RFA group [40].
In a meta-analysis on eight RCTs including
306 patients treated with RFA plus TACE and
292 with RFA alone, the former treatment was
associated with a significantly higher 1, 2 and 3
year overall survival rate than the later. However,
there was no significant difference between
these two treatments as to 5 year overall survival
[41]. In a more recent meta-analysis, Wang ez
al. collected 21 studies (six RCTs) with 3073
patients and showed a higher 3 year and 5 year
overall survival with RFA compared with TACE
alone. In this study the combination of RFA
and TACE was associated with a significantly
higher 1, 3 and 5 year survival compared with
RFA or TACE alone [42]. These data seem to
indicate that, in large-size HCC (diameter>4-5
cm) the combination of RFA plus TACE is
superior to the sole RFA in improving survival.
To date, combined therapy is considered a valid
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approach to treat large non resectable HCCs
and its popularity is progressively increasing
worldwide. However, literature data are not
yet considered sufficiently robust to include
combination of TACE and RFA among curative
therapies endorsed by international algorithms
for treatment of early HCC. In addition, some
issues on its correct utilization are still unresolved.
First, it has not been agreed yet which one
between RFA and TACE should be performed
first. Second, the best interval between the
two procedures: should they be performed
simultaneously or at a two to three days interval?
This is not a trivial issue since in most centres
the possibility to perform both procedures on
the same day is almost impossible. Third, how
many sessions should be needed before deciding
suspension because of non-response. Fourth,
which procedure should be performed to retreat
a partially responsive nodule? Unfortunately, all
these aspects have not been fully addressed yet
and no clear and accepted recommendations are
available so far.

B Percutaneous RFA versus PEIl

In a meta-analysis of six studies collecting
787 patients and comparing RFA versus PEI,
the former resulted more frequently in complete
nodule necrosis, with a less local tumour
recurrence in a minor number of sessions. With
HCC nodules <2 cm in diameter there was no
significant difference between RFA and PEI as
to mortality and local recurrence [43]. In a more
recent systematic review of the literature on
RFA versus PEI, collecting four RCTs with 766
patients, Shen ¢ al. confirmed that RFA was
significantly better than PEI with respect to a 3
year overall survival for patients with HCCs<3
cm. Necrotic effect of RFA was more predictable
as compared to PEI and the risk of local
recurrence in the RFA group was lower [44].
In a recent retrospective multi-centric Italian
survey including 244 cirrhotic Child A patients
with single HCC<2 cm in diameter, Pompili
et al. showed that a five year survival was not
significantly different comparing PEI (64,7%)
versus RFA (72,9%) even though the 5 year
recurrence was higher in PEI group than in RFA
group (73,3% vs. 49%) [45]. These studies seem
to indicate that RFA is superior to PEI in terms
of better outcome and local disease control. One
of the most relevant advantages of RFA over
PEI relies on the evidence that heat may diffuse
very quickly unlike ethanol penetration which

may be hampered by the presence of the fibrous
septa and this would limit the necrotic capacity
of alcohol injection. Despite these limitations,
PEI, has not be abandoned at all, and it still
remains a valid alternative to RFA in some
clinical situations like in patients with severely
impaired clotting parameters or whose HCC
nodules are located in sites too dangerous for
thermal ablation or close to large intrahepatic
vessels which reduce thermal damage due to the
well-known heat-sink effect.

B Percutaneous RFA versus other
ablative procedures (microwave ablation
and cryoablation)

Microwaves (MW) utilize electromagnetic
energy and therefore a more homogeneous and
larger ablation zone may be obtained without
the well-known negative heat-sink effect typical
of RFA. In addition, the time needed for
ablation by MW is shorter than that required by
RE In a recent comparison of clinical published
series of HCC patients treated with MWA or
RFA, Poulou ez /. concluded that MWA seems
to overcome size limitation of RFA in the
treatment of lesions >5 c¢cm in diameter with
comparable results in terms of overall survival,
local recurrence and complications rates [46].
However, to date, there is no solid evidence to
support the advantage of one technique over the
other.

Finally, inamulticentre randomized controlled
trial comparing percutaneous cryoablation
versus RFA in patients with CP class A or B and
1 or 2 HCC lesions <4 cm, cryoablation resulted
in a significantly lower local tumour progression
than RFA. Cryoablation and RFA were equally
safe and effective with a similar 5 year survival
rate [47]. Although these encouraging positive
results need to be confirmed in series other
than those collected in far east countries,
percutaneous cryoablation should be included
among the standard local ablation modalities in

patients with HCC.
B From guidelines to clinical practice

Although it is often very difficult to reach a
consensus on therapeutic approach to HCC in
cirthosis, given the extremely limited availability
of high quality trials, data analysed in this
review constitute the rationale for guidelines
recommendations in this field. For very early
HCC (< 2 cm) resection and RFA result equally
effective as curative treatments but ablation
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Figure 1. Ultrasound-guided percutaneous RFA of very early stage HCC located in the VII
hepatic segment with monopolar, internally cooled, single electrode. The hyperechogenic spot
progressively increases form the tip of the needle to whole tumour (A-D).

Figure 2. Spiral CT images obtained 1 month
after percutaneous RFA. In arterial (A),

portal (B) and parenchymal (C) phases HCC
nodule (arrow) is completely replaced by a
non-enhancing ablation zone. This finding
confirms adequate treatment without residual
disease (MRECIST=complete response).

Imaging Med. (2016) 8(3)

is less expensive, and may ensure less post-
treatment complications, less pain, and a shorter
in-hospital stay. Thus, it seems reasonable to
offer RFA to patients with very small HCC with
no technical contraindications. In this setting
RFA should be considered as the first choice
therapy [28] (FIGURE 1).

Uncertainties remain for HCC sized up to
3 cm. (FIGURE 2). In this setting, surgery, if
non contraindicated, is to be preferred, given
its superiority over RFA in terms of better long-
term local disease control; therefore RFA should
be employed as an “alternative option” [28]. For
HCC 3 to 4 cm and not resectable, RFA should
not be employed as a single therapy taking
into account its limitation to ensure complete
tumour necrosis with a safety margin. For these
lesions a combined approach (RFA and TACE)
or perhaps, MW ablation may be attempted
[28].

In the “real world”, however, therapeutic
approach to HCC may remarkably differ from
that recommended by international guidelines.
Recent in field cohorts from different countries,
reported a poor adherence to treatment
algorithms endorsed by guidelines [8,48,49].
Progressive ageing of HCC population at first
diagnosis and the frequent occurrence of extra
hepatic illnesses represent the most relevant
barriers against the full adherence to treatment
recommendations. Ageing and comorbidities are
indeed two of the most important epidemiologic
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Author (year) No. of Age upper limit  0S (%) DFS (%)

patients  (years)

Mirici Cappa(2010) E 195 70
[51] Y 230

Hiraoka (2010) E 63 75
[52] \% 143

Takahashi (2010) E 107 75
[53] % 354

Kao (2012) E 158 65
[54] Y 100

Nishikawa (2012) E 130 75
[55] Y 238

3year Syear 3year 5 year

53.4 29 nr nr
52.9 35.1 nr nr
83 50 nr nr
78 58 nr nr
82 62 49 nr
80 63 56 nr
nr 81.3 nr nr
nr 65.4 nr nr
64.1 44.8 21.3 19
83.7 64* 40 19.5

Abbreviations: E: Elderly; Y: Young; OS: Overall Survival; DFS: Disease Free Survival; nr: not reported

*P<0.001

hallmarks of HCC in the third millennium.
These two factors, together with the marginal
allocation to OLT and the low rate of patients
allocated to surgical treatment, shift to less
invasive procedures as percutaneous ablation. In
a recent systematic literature revision emerged
that RFA was effective and safe in old patients
[50]. Comorbidities do not seem to negatively
affect clinical benefit of RFA in the elderly.
Data from studies comparing the effectiveness
of RFA in young and old patients [51-55] are
reported in TABLE 4. In four of these studies
the overall survival offered by RFA did not
significantly differ in elderly in comparison
with younger patients [51-54]. Conversely
Nishikawa observed a longer OS and DEFS after
RFA in younger than in older patients [55].
Although the question whether or not ablative
therapies are able to achieve a comparable
clinical outcomes in elderly as well as in younger
patients remains controversial, the authors agree
that RFA in aged patients is a safe procedure
and can represent a valid curative alternative
to surgery. These findings further stress the
future role of RFA in the “real world” of HCC,
considering that in most weak cirrhotic patients
with early HCC it remains the only treatment

feasible (FIGURES 3 and 4).

B Conclusive remarks

Changing on the main characteristics of
HCC population, namely ageing and fragility,
will greatly influence the therapeutic approach
to this tumor in the near future. Although

1. 340 AL 0.7 TIS 0.°

Figure 3. US—guided percutaneous RFA of one
early HCC, 3 cm in diameter, located in the V
hepatic segment employing an expandable 10
hooks needle. In A are clearly visible the hooks
exposed at the inferior margins of the tumour
(arrows). During the procedure the lesion
becomes progressively hyperechoic (B-C).

Imaging Med. (2016) 8(3)
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Figure 4. One month later, spiral CT (A-C)
confirms the absence of contrast enhancement
with complete necrosis of the treated HCC
(arrow) demonstrating the success of the
procedure (MRECIST=complete response).
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