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Abstract

AIM: To evaluate outcomes of radiofrequency ablation
(RFA) therapy for early hepatocellular carcinoma (HCC)
and identify survival- and recurrence-related factors.

METHODS: Consecutive patients diagnosed with early
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HCC by computed tomography (CT) or magnetic reso-
nance imaging (MRI) (single nodule of < 5 cm, or
multi- (up to 3) nodules of < 3 cm each) and who
underwent RFA treatment with curative intent between
January 2010 and August 2011 at the Instituto do
Cancer do Estado de Sdo Paulo, Brazil were enrolled in
the study. RFA of the liver tumors (with 1.0 cm abla-
tive margin) was carried out under CT-fluoro scan and
ultrasonic image guidance of the percutaneous ablation
probes. Procedure-related complications were recorded.
At 1-mo post-RFA and 3-mo intervals thereafter, CT and
MRI were performed to assess outcomes of complete
response (absence of enhancing tissue at the tumor
site) or incomplete response (enhancing tissue remain-
ing at the tumor site). Overall survival and disease-
free survival rates were estimated by the Kaplan-Meier
method and compared by the log rank test or simple
Cox regression. The effect of risk factors on survival
was assessed by the Cox proportional hazard model.

RESULTS: A total of 38 RFA sessions were performed
during the study period on 34 patients (age in years:
mean, 63 and range, 49-84). The mean follow-up
time was 22 mo (range, 1-33). The study population
showed predominance of male sex (76%), less severe
liver disease (Child-Pugh A, n = 26; Child-Pugh B, n =
8), and single tumor (65%). The maximum tumor di-
ameters ranged from 10 to 50 mm (median, 26 mm).
The initial (immediately post-procedure) rate of RFA-
induced complete tumor necrosis was 90%. The prob-
ability of achieving complete response was significantly
greater in patients with a single nodule (vs patients
with multi-nodules, £ = 0.04). Two patients experi-
enced major complications, including acute pulmonary
edema (resolved with intervention) and intestinal
perforation (led to death). The 1- and 2-year overall
survival rates were 82% and 71%, respectively. Sex,
tumor size, initial response, and recurrence status in-
fluenced survival, but did not reach the threshold of
statistical significance. Child-Pugh class and the model
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for end-stage liver disease score were identified as
predictors of survival by simple Cox regression, but
only Child-Pugh class showed a statistically significant
association to survival in multiple Cox regression anal-
ysis (HR = 15; 95%CI: 3-76 mo; P = 0.001). The 1-
and 2-year cumulative disease-free survival rates were
65% and 36%, respectively.

CONCLUSION: RFA is an effective therapy for local tu-
mor control of early HCC, and patients with preserved
liver function are the best candidates.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Radiofrequency ablation (RFA) is widely recog-
nized as an effective therapy for early stage hepatocel-
lular carcinoma (HCC) in patients who are not suitable
candidates for surgical resection, such as those with
decompensated liver function or portal hypertension.
Reports from Brazil of clinical experience with RFA
management of HCC are rare. This study evaluated 34
consecutive patients with early HCC treated with RFA
at a single Brazilian hospital. RFA was efficacious for
promoting local tumor control and positive outcome
was related to preserved liver function. Careful evalua-
tion of liver function may help to identify the best can-
didates for this procedure.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the most frequently
diagnosed primary hepatic malignancy, with the major-
ity of cases occurring in patients with liver cirrhosis™.
The increased practice of ultrasonography (US)-based
surveillance of high-risk patients, such as those with
chronic liver disease, has promoted the rates of HCC

diagnosis at the early stage when therapeutic interven-

tion is more likely to be effective and less extensive.
While surgical resection remains the preferred curative
treatment method, patients with decompensated liver
function or portal hypertension are contraindicated for
this procedure and may require liver transplantation;
however, the substantially complicated nature of organ
transplantation and lack of donors has led researchers
to seek alternative methods for local tumor control, and
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percutaneous ablation therapy has emerged as a particu-
larly promising treatment for such patientsm.

Percutaneous tumor ablation has been shown to
promote tumor necrosis and preserve liver function™.
Radiofrequency ablation (RFA) is currently considered
the most effective modality of percutaneous ablation
therapy, with demonstrated efficacy and safety profiles
for early HCC cases of both single lesion (1 nodule, <
50 mm) and multi-lesion (up to 3 nodules, < 30 mm
each)™. RFA is a physical thermal ablation technique by
which energy is introduced directly into the tumor tis-
sue through an active electrode. The electric current is
converted into heat in a closed circuit and the ionic agi-
tation of molecules caused by intracellular movement of
alternating electrical current at the needle tip results in
friction-generated heat; temperatures around and above
60 C cause coagulation necrosis™!.

Meta-analyses of the randomized controlled trials
carried out to investigate the efficacies and outcomes of
various tumor ablation techniques have shown RFA to
be superior to ethanol injection for achieving complete
tumor ablation and in survival rates™. A recent meta-
analysis of studies investigating the efficaciousness of
RFA 25 hepatic resection also indicated that the two pro-
cedures produced similar short-term therapeutic effica-
cies in early HCC cases”. The accumulated evidence of
RFA efficacy has promoted its popularity among physi-
cians for treating unresectable early HCC.

The majority of studies on RFA outcomes in HCC
patients have been conducted with Asian and European
populations[&m. Few reports of clinical experience with
this particular interventional technique have been report-
ed for early HCC patients in Latin America. The study
reported herein was carried out to assess the outcome
of potentially curative RFA therapy in patients with early
HCC treated at a large metropolitan hospital in Brazil
and to identify the related risk factors for survival and
tumor recurrence.

MATERIALS AND METHODS

Study design and patient selection
This study was designed as a single-center retrospective

analysis and was carried out with pre-approval by the lo-
cal institutional review board (Registration ID: 368/12;
Instituto do Cancer do Estado de Sao Paulo (ICESP),
Brazil) according to the ethical guidelines of the Decla-
ration of Helsinki.

The hospital’s prospective database was searched for
patients diagnosed with early HCC who underwent RFA
treatment with curative intent between January 2010 and
August 2011. Patients who were subject to RFA without
curative intent (as recommended by multidisciplinary
team evaluation) were excluded from analysis, regard-
less of whether a clinically effective outcome had been
achieved. However, patients who had been awaiting liver
transplantation and received RFA as bridge therapy were
included in the study.
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HCC diagnosis and staging

Prior to the RFA treatment, all patients had been evalu-
ated by imaging analysis (including US, contrast-en-
hanced dynamic computed tomography (CT), magnetic
resonance imaging (MRI), and/or chest CT), physical
examination, and laboratory testing. The Child-Pugh
and model for end-stage liver disease (MELD) scoring
systems were applied to determine liver function status.
HCC was diagnosed according to dynamic CT or MRI
findings showing hyperattenuation in the arterial phase
with washout in the portal venous phase“z’m. In cases
with inconclusive imaging findings, tumor biopsy was
performed to confirm the HCC diagnosis.

For all patients, the RFA treatment was selected after
consideration of the tumor parameters (ze., site, size,
and number), the functional reserve of the liver, and the
general health status. In particular, the following criteria
were applied to determine a patient’s candidacy for RFA:
(1) ineligibility for or refusal of surgical resection; (2)
US-detected tumor; (3) a single nodule < 50 mm in di-
ameter, or up to three nodules with a maximum diameter
of 30 mm each; (4) Child-Pugh A or B cirrhosis; and
(5) international normalized ratio of < 1.6 and platelet
count of > 50 X 109/ L. The following conditions were
considered contraindications for RFA: (1) hepatic hilum
proximal to the tumor; (2) abundant ascites; (3) decom-
pensated encephalopathy; and (4) extrahepatic tumor
spread and/or macrovascular invasion.

RFA
At ICESP, the RFA routine is standardized, and all pro-
cedures were performed by one of three trained physi-
cians (one having record of at least 5-years of experience
with percutaneous ablation therapy) using the Cool-Tip
200-W RF generator (Covidien, Mansfield, MA, United
States). The procedure was performed on an in-patient
basis with general endotracheal anesthesia or conscious
sedation, depending on the target location and anticipat-
ed complexity. Prior to needle insertion, the point of en-
try was planned to ensure a safe trajectory and end posi-
tion. CT-fluoro scan and US image guidance was used to
precisely place the ablation probes percutaneously within
the tumor. The tumor size, location, and geometry were
considered when selecting whether a single 17-gauge or
triple cluster 17-gauge needle electrode will be applied in
the RFA procedure. The tumor ablation was carried out
in overlapping sessions, with the intent of ablating the
entire tumor along with a 1.0 cm ablative margin.
Immediately after the procedure, a contrast-enhanced
CT was performed in the interventional suite and detec-
tion of residual tumor tissue necessitated an additional
needle insertion and ablation routine.

Follow-up

The efficacy of RFA was evaluated at one month after
the procedure. CT or MRI imaging analysis was carried
out and the response to RFA was classified as complete
response (absence of enhancing tissue at the tumor site)
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or incomplete response (enhancing tissue observed at
the tumor site). Patients showing incomplete response
were given an additional RFA procedure. After achieve-
ment of complete response, patients were followed-
up at 3-mo intervals, until April 2013. The follow-
up evaluations included clinical testing (including liver
function testing) and CT or MRI. Tumor recurrence
was diagnosed upon imaging detection of an enhancing
area within or at the periphery of the ablated lesion. The
recurrence was defined as distant if one or more of the
detected tumor(s) were > 1 cm beyond the primary site.
Patients with recurring HCC tumors were treated with
additional RFA, if the same initial criteria for RFA can-
didacy remained satisfied. For those patients with recur-
rent HCC that showed contraindications to additional
RFA, alternative therapies (such as transarterial chemo-
embolization (TACE) or sorafenib) wete considered and
applied.

All major complications that occurred during the fol-
low-up period were recorded. Major complications were
defined as complications resulting in hospital admission
for interventional therapy, unplanned increase in the
routine level of medical care, prolonged hospitalization,
permanent adverse sequelae, or death.

Statistical analysis

Continuous data were expressed as median and range.
The Lausen (1994) method was used to identify cutoff
points of tumor size and MELD score necessary to
maximize the subsequent log rank statistical analysis'"".
Fisher’s exact test was carried out to identify variables
associated with initial complete response.

Opverall survival was defined as the interval between
treatment and death or date of last follow-up. Probabil-
ity of disease-free survival was defined as the interval
between treatment and the date of local or distant HCC
recurrence. Survival rates were estimated by the Kaplan-
Meier method and compared by log rank or simple Cox
regression analyses. The effect of risk factors on survival
was assessed by the Cox proportional hazard model, ac-
cording to the calculated hazard risk (HR) and 95%CI.
All statistical analyses were performed by the R statistical
computing package (version 2.15.2; The R Project for
Statistical Computing). A P-value of < 0.05 was consid-
ered statistically significant.

RESULTS

Demographic, clinical and RFA treatment characteristics
of early HCC patients

Of the total 395 patients with HCC who were evaluated
for potential clinical management at ICESP during the
20-mo study period, 38 (12%) were treated with RFA.
Four patients that received RFA without curative per-
spective were excluded from analysis. The baseline char-
acteristics of the 34 RFA-treated patients are shown in
Table 1. This patient population showed predominance
of males, low-grade liver dysfunction (Child-Pugh A),
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Table 1 Baseline characteristics of the 34 patients with early

hepatocellular carcinoma treated with radio frequency abla-
tion n (%)

Characteristics No. of patients (7 = 34)
Sex, male/female 26/8
Age in years median, range 63, 49-84
Etiology,

HCV 24 (70)

HBV 1(3)

Alcohol 6 (18)

Others 3(9)

Child-Pugh class
A 26 (76)
B 8 (24)
MELD points median, range 9,6-16
Cutpoint by Lausen method 11
Portal hypertension, 1 (%) 27 (79)
ECOG-PST, 0/1 % 85/15
BCLC stage, 0/A % 18/82
Alpha-fetoprotein in ng/mL median, range 10.7,1.4-12.7
Tumor size in mm, median, range 26,10-50
Cutpoint by Lausen method &5
Tumor stage, 1 (%)

Single 22 (65)
<20 mm 6
21-30 mm 8
> 30 mm 8

Multinodular 12 (35)

Initial response (1 = 32)
Complete 29 (90)
Partial 3 (10)
Recurrence (n = 32)

No 17 (53)
Yes 15 (47)
Local tumor recurrence 6
Distant recurrence 9

HCV: Hepatitis C Virus; HBV: Hepatitis B Virus; MELD: Model for end-
stage liver disease.

1.0
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0.6

Survival

0.4
0.2
0.0 ! | | ! !

00 05 1.0 1.5 20 25
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Figure 1 Overall survival of the 34 patients with early hepatocellular car-
cinoma treated with radio frequency ablation.

single tumor status, and larger tumor size (only 17% had
tumors < 2 cm).

A total of 38 RFA sessions were performed in the 34
patients. Only three patients showed incomplete initial
response, but complete response was achieved in all after
additional RFA sessions (2 sessions, # = 2; 3 RFA ses-
sions, # = 1). The median follow-up period was 22 mo

(4 9

Boiovidengs  WIG | www.wjgnet.com

(range, 1-33) for all patients; two patients were lost to
follow-up.

Overall survival rates of RFA and related factors

The 1- and 2-year overall survival rates were 82% and
71%, respectively (Figure 1). No deaths occurred among
the female patients during the follow-up period. Overall
survival time was significantly higher for patients with tu-
mors < 35 mm in diameter (3 years »s > 35 mm: 2 years,
P = 0.08). All patients that achieved complete response
had a single tumor, while 27% of the patients with mul-
tinodular HCC never achieved complete response (i.e.,
partial response); the probability of achieving complete
tumor ablation was significantly greater in patients with
a single nodule (ss multiple tumors, P = 0.04).

Overall survival rate was higher in patients with
complete response (HR = 0.22, 95%CI: 0.04-1.22), but
the difference from patients with incomplete response
did not reach the threshold for statistical significance
(P = 0.83). Preserved liver function was associated with
a significantly better overall survival time, as shown by
patients with MELD score < 11 (HR = 14.00, 95%CI:
2.8-70.0 mo; »s = 12, P = 0.001) and patients classified
as Child-Pugh A (HR = 15.00, 95%CI: 3.0-76.0 mo »s
Child-Pugh B, P = 0.001). Patients with recurrence dur-
ing follow-up showed a trend towards better survival,
but this result may reflect the different (longer) follow-
up times of certain patients (Figure 2). In multiple Cox
regression analysis, only the Child-Pugh class was found
to be associated with survival at a statistically significant
level.

Outcomes of RFA bridge treatment in patients with
substantial liver dysfunction

Sixteen of the RFA-treated patients were on the liver
transplant waiting list in the beginning of their follow-
up period. Four of those patients received orthotopic
liver, and the median time to transplant was 12 mo.
Five of the patients who did not receive a donor-match
died from liver failure, and all showed no signs of HCC
progression. At the end of follow-up, seven patients re-
mained on the liver transplant list and met the Milan cri-
teria. Explant analysis of the four transplanted patients
showed that although the main nodule was completely
necrotic in two of the cases and partially necrotic in the
other two cases, small HCC foci (nodules < 10 mm)
were present in all of the explanted liver specimens.

Disease-free survival rates of RFA and factors related to
recurrence
At the end of follow-up, tumor recurrence had been detect-
ed in 15 (47%) of the total 32 patients. The 1- and 2-year
cumulative disease-free survival rates were 65% and 36%,
respectively (Figure 3). Tumor recurrence during follow-
up was influenced by survival; log rank test indicated that
patients with better survival rates (Child-Pugh A, MELD <
11, and female) were at risk for recurrence.

Both local recurrence (7 = 6) and distant recurrence
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Figure 2 Cumulative survival rates of hepatocellular carcinoma patients following radiofrequency ablation treatment. Comparisons are presented between
the following patient sub-groups. A: Male and female; B: Tumor size of < 35 mm and > 35 mm; C: Child-Pugh A and B; D: Model for end-stage liver disease score <
11 and > 11; E: Complete and partial initial response; F: With tumor recurrence and without tumor recurrence.

(n = 9) occurred. Among the patients that experienced
distal recurrence, three showed macroscopic vascular
invasion at the time of recurrence detection and one
experienced nodal recurrence. Treatment for recurrence
included RFA (7 = 06), percutaneous ethanol injection (#
= 2), TACE (7 = 5), and sorafenib (z = 2).

Major complications of RFA
Two patients experienced major complications fol-
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lowing the RFA sessions. One patient developed acute
pulmonary edema and was transferred to the intensive
care unit; the patient fully recovered and was discharged
to home without further incident occurring during the
remaining follow-up. Another patient experienced intes-
tinal perforation and died 31 d after the RFA procedure.

Of the total 12 patients (34%) that died during the
follow-up period, only one death was attributed to HCC
progression. The majority of deaths (50%) were related
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Figure 3 Cumulative disease-free survival of the 34 patients with early
hepatocellular carcinoma treated with radio frequency ablation.

to complications of underlying cirrhosis and liver failure.
Three deaths were attributed to other causes untelated to
tumor, liver failure, or the RFA treatment. None of the
patients that survived to the end of follow-up presented
any clinical signs of worsening liver function.

DISCUSSION

In the past two decades, RFA has become recognized
worldwide as an efficacious and safe treatment modality
for patients with early HCC"*'J, In Brazil, more than
one-third of newly diagnosed HCC cases are classi-

fied as early stagem, and clinicians face the same clini-
cal challenges for treating these types of patients with
concomitant portal hypertension or decompensated liver
function (contraindicators for surgical resection)”. To
expand our knowledge of RFA application and outcome
in Brazil, this study evaluated the initial (immediate post-
procedural) and short-term (1-2 year follow-up) clinical
experience with RFA in a single treatment center with
experienced staff. The 38 RFA procedures performed
with curative intent on a total of 34 patients with early
HCC showed high anti-tumor effect, providing complete
response in 90% of the patients. Moreover, the overall
survival rate was found to be significantly associated
with liver function in these patients.

After selection of tumor variables (number and size),
our results showed a great discrepancy in terms of over-
all survival after RFA depending on liver function. Spe-
cifically, the 1-year survival rates for patients with Child-
Pugh A and B score were 96% and 37%, respectively.
Similar findings were reported by other groups examin-
ing clinical efficacy of RFA"™". Because most HCCs
arise in the context of liver cirrhosis, the established
liver impairment may already represent a general poor
prognosis for these patients. Indeed, for Child-Pugh C
patients, HCC treatment has no effect on outcome!>",
For Child-Pugh B patients, however, HCC treatment can
be beneficial, but the outcome is not consistent. Asymp-
tomatic HCC patients with minor laboratory changes
and without decompensated cirrhosis are categorized
within the same group as patients with ascites, encepha-
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lopathy, and/or important coagulopathy. Recent recom-
mendations for TACE treatment candidacy emphasize
careful selection from among those patients with Child-
Pugh B". The data from the current study also indicate
that liver function is an important consideration for RFA
candidacy. Child-Pugh B patients comprised 24% of the
study population and most of these patients had MELD
scores > 11 as well as a previous episode of ascites or
encephalopathy which was compensated before the RFA
treatment (data not shown).

RFA was very successful in promoting tumor control
in the current study population, in general. Achievement
of complete response was detected in the initial evalu-
ation for all patients with single nodule HCC. Achieve-
ment of initial complete response after RFA has been
reported as an important predictor of survival, due to
its association with significant improvement in disease
outcome ™. The impact of extensive tumor necrosis
on survival has also been reported for TACE™ and
researchers have considered features of this alternative
treatment modality in hopes of developing improved
strategies for RFA. Multiple electrode insertion was pro-
posed to facilitate generation of a sufficient safety mar-
gin, and iterative RFA was shown to promote achieve-
ment of complete and durable ablation". TACE has also
been applied as an adjunct therapy to RFA and improves
the treatment-induced tumor necrosis. Occlusion of
arterial flow during RFA significantly enlarges the zone
of coagulation, which may underlie the improved effects
on tumor control that are achieved when RFA is used in
combination with transarterial therapies, such as TACE.
Indeed, supplementing RFA with TACE has been shown
to improve survival in some HCC patients, but the pre-
cise benefit of this association must be validated” .

Recurrence of tumors treated with RFA occurred in
47% of the patients in the current study. Despite imag-
ing analysis detecting no viable neoplastic tissue at post-
procedural and follow-up exams, residual nests of tumor
cells contributed to local tumor recurrence in 40% of
these cases. The cases of distant recurrences (60% of
recurrences) was not surprising due to the multicentric
nature of HCC in cirrhosis. Recurrent HCC is not un-
common after RFA nor is it specific to this modality
of therapy. Even patients treated with hepatic resection
show recurrence rates > 70% at five years after the sur-
gical therapym’zﬂ. Unfortunately, no adjuvant therapy has
demonstrated a significant improvement in disease-free
rates after potentially curative therapies (such as RFA)
for early HCC cither.

Most of the published data on RFA effectiveness has
come from studies conducted with Eastern cohorts of
patients and generalization to Western patients may not
be feasible because of the known etiologic differences
of these populationsl%’m. The largest study to date on
RFA outcome demonstrated that etiology of liver dis-
ease is an important predictor of long-term survival and
distant intrahepatic recurrence, and identified a role for
chronic infection with hepatitis C virus (HCV) in patient
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survival'!. In another study, patients with HCV-related
cirrhosis who achieved sustained virological response
to antiviral therapy were shown to have a substantially
lower rate of HCC recurrence and accompanying higher
survival rate”. In the current study, up to 70% of the
patient cohort were HCV-positive (data not shown) and
this may have played a role in the high recurrence rate.

RFA is a well-established bridge therapy for patients
awaiting liver transplant. The results from explant analysis
of the transplanted patients supported the finding that
RFA is very efficacious in promoting tumor necrosis; the
treated lesions remained necrotic in all cases. However,
very small (< 1 cm) HCC lesions were found in all ex-
plant specimens. Thus, RFA appears to be a good choice
for bridge therapy of patients with compensated liver
function while awaiting donor liver to become available
for transplantation™); those patients with decompen-
sated liver function, however, may not be suitable candi-
dates for RFA, and liver transplantation should remain
the treatment of choice. In our hospital, the average wait
time for a donor liver was approximately 12 mo®; living-
donor transplant may also be an excellent curative ther-
apy and should be explored as a feasible alternative for
some HCC patients, such as those not suited to surgical
resection or RFA.

One RFA-related death that of gastrointestinal per-
foration, occurted in the current study’s cohort. Risk of
this type of procedure-related complication is increased
when the target nodule is located adjacent to the intes-
tine, and the risk is even higher when the patient has
a previous history of gastrointestinal surgery. The re-
ported frequency of gastrointestinal perforation in RFA
1s 0.3% per treatment” . Our patient had no history of
gastrointestinal surgery and we performed an intraperi-
toneal infusion technique, by which 500-1000 mL of
5% glucose solution was injected before and during the
ablation routine for the purpose of creating space be-
tween the lesion and the intestine. The RFA procedure
itself was uncomplicated and the patient was discharged
to home afterwards. Ten days later, the patient returned
to clinic with acute abdominal pain and immediately
underwent laparotomy and colostomy. Nonetheless, the
patient died 31 d after the RFA procedure.

The current study has several limitations inherent
to its study design that must be considered when inter-
preting its results. While the small sample size reflected
the normal volume for this procedure in a reference
HCC center in Brazil, it may have been the reason why
no significant differences were observed for some of
the well-known predictors of survival and recurrence.
Furthermore, the current study’s findings were gained
from a single-center cohort and cannot be compared to
clinical experiences from other treatment centers, due
to heterogeneity of selection and patient management,
physicians’ expertise, indication of additional treatments,
and the institution’s volume of care. Liver transplanta-
tion is considered the optimal treatment for early HCC
patients with decompensated liver function, and these
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patients are not good candidates for the alternative mini-
mally invasive therapies. Inclusion of patients with more
advanced liver dysfunction (Child-Pugh B patients) in
the current study’s cohort may have compromised the
overall survival rate. However, this cohort composition
was considered an accurate reflection of the actual pro-
file of patients seeking HCC treatment, and the results
may help to refine selection criteria for RFA candidates
in our hospital in the future.

In summary, RFA was a safe and effective therapy
to achieve local tumor control of early HCC in Brazil-
ian patients. The best candidates for RFA were patients
with early HCC and well preserved liver function. Care-
ful follow-up with imaging analysis should be conducted
after RIFA, as the rate of recurrence remains high. Yet,
most cases of recurrence can be effectively treated with
additional RFA or other standard therapies. Finally, RFA
ablation was shown to be an effective bridge therapy
during the wait for a donor liver, but mainly benefited
patients with well compensated liver function.

COMMENTS

Background

Hepatocellular carcinoma (HCC) is a frequent complication of chronic liver
disease and is the main cause of death in patients with compensated liver cir-
rhosis. Prospective surveillance of cirrhotic patients has improved the diagnosis
rates of HCC in early stage, when patients are candidates for potentially cura-
tive therapies. In this scenario, radiofrequency ablation (RFA) has emerged as
a promising alternative therapy.

Research frontiers

RFA s the standard of care for patients with early HCC who are not candidates
for surgical resection. RFA is considered safe and effective due to its demon-
strated ability to promote tumor necrosis without deterioration of liver function.
This study identifies risk factors for survival and disease recurrence following
RFA treatment, and the results are expected to improve patient selection for
this procedure.

Innovations and breakthroughs

The publically available literature includes few reports of clinical experience and
analyses of RFA in HCC patients from Brazil and Latin America. Selection and
patient management, physicians’ expertise, indication of additional treatments,
and the institution’s volume of care can be institution specific and may influence
RFA outcome. This study of a Brazilian patient cohort from a hospital with clini-
cal expertise in RFA confirms the importance of careful liver function evaluation
when considering a patient's candidacy for RFA.

Applications

RFA is a very effective therapy to promote local tumor control. Patients with
well-preserved liver function were shown to have better survival rates following
RFA treatment of HCC. For patients classified as Child-Pugh B, liver transplan-
tation should remain the first choice for therapy.

Terminology

RFA is a physical thermal ablation technique that introduces energy directly
into target tissue (such as a tumor lesion) through an active electrode. HCC is
a primary malignant tumor that frequently occurs in patients with chronic liver
disease. Decompensated liver function occurs when the liver can no longer
function normally. Overall survival denoted the chance of staying alive after the
treatment for HCC. Tumor recurrence was defined as the return of HCC after
treatment and after a period of time during which the cancer could not be de-
tected by routine imaging analysis.

Peer review

This study analyzed data from Brazilian patients with early HCC who underwent
RFA with curative intent. A rate of 90% complete tumor necrosis was obtained
at initial (immediate post-procedural) evaluation. The 1- and 2-year overall
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survival rates were 82% and 71%, respectively. Child-Pugh class was the only
independent predictor for survival following RFA. The results of this study agree
with those from similar studies in ethnically and geographically different cohorts
that have been previously published, and provide novel insights into the unique
clinical experience of a Latin America-based population. Although this was a
preliminary study and used only a small amount of cases, the results may be
useful to treating physicians in selecting candidates for RFA treatment.
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