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Abstract

Aims: To evaluate the role of radiofrequency ablation (RFA) as an ablative technique in patients with unresectable hepatocellular
carcinoma (HCC). Settings and Design: A tertiary care center, prospective study. Materials and Methods: The subjects comprised
31 patients (30 males, one female; age range 32-75 years) with HCC (41 lesions) who were treated with image-guided RFA.
The follow-up period ranged from 3 months to 6 years, and included a multiphasic computed tomography (CT) at 1, 3 and 6 months
post-RFA, and every 6 months thereafter. Patient outcome was evaluated and the tumor recurrence, survival and complications
were assessed. Statistical Analysis Used: Discrete categorical data were presented as n (%) and continuous data as mean + SD.
Pearson correlation coefficient was used to determine the relationship between the different variables. Kaplan—Meier survival curve
and Log-rank test were used to test the significance of difference between the survival time of the different groups. Results: The
ablation success rate was 80.5% (33/41 HCC lesions). 12.2% (5/41) of the lesions were managed with repeat RFA due to tumor
residue. 4.9% (2/41) of the lesions were managed with repeated RFA and transarterial chemoembolization. Eight patients had tumor
recurrence (five patients (16.1%) had local recurrence and three patients (9.6%) had distant recurrence). Eleven patients died within
3.5-20 months post-RFA. The survival rate at 1 year in patients who completed at least 1 year of follow-up was 63.3%. There was
one major complication (1/31, 3.2%) in a patient with a subcapsular lesion and ascites. This patient developed hemoperitoneum in
the immediate postprocedure period and was managed with endovascular treatment. She, however, had hepatic decompensation
and died 48 h post-RFA. Conclusion: RFA is an effective and safe treatment for small unresectable HCC.
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Introduction

Hepatocellular carcinoma (HCC) is the fifth most
common malignant neoplasm in the world and a major
cause of mortality worldwide.'? The mortality rate of
HCC is almost the same as the incidence rate, which was
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projected to be around 14,120 patients in 2001.%# This
figure is around 18-times lesser than the figure of 250,000
projected deaths by international organizations.! The
different therapeutic options include surgical resection,
orthotopic liver transplantation (OLT) and the different
locoregional therapies.I®”! The locoregional therapies
include endovascular and percutaneous interventions. The
various endovascular interventions include transarterial
chemoembolization (TACE), including the use of
drug-eluting beads, transarterial embolization (TAE) and
transarterial radionuclide therapy (TART) using yttrium
microspheres. The percutaneous interventions use either
thermal or chemical ablation techniques. The various
thermal ablation therapies used are radiofrequency
ablation (RFA), cryotherapy, interstitial laser therapy and
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microwave coagulation. Ethanol and acetic acid are used in
the chemical ablation techniques. The different therapeutic
options are used according to the availability and expertise
and are based on the general clinical status, underlying
diseases, tumor staging and nodule location within the liver.

Only 9-27% of the patients with HCC are eligible for surgical
resection and, without treatment, the 5-year survival rate
is less than 5%. The factors limiting the surgical resection
include severe impairment of hepatic functional reserve,
bilobar distribution of the tumors, extrahepatic metastasis or
involvement of the main portal vein. Patients not candidates
for surgery are considered eligible for locoregional therapies,
among which RFA seems to be the most effective for small
tumors and is currently considered the best technique to
obtain the destruction of the neoplastic nodules. The main
advantages of RFA include low morbidity and mortality
rates and effective tumor ablation with preservation of
maximal normal liver parenchyma.l

The purpose of this study was to evaluate the role of RFA as
an ablative technique in patients with small HCCs who are
not candidates for surgery. To the best of our knowledge,
there is no published English literature on this from the
Indian subcontinent.

Materials and Methods

From 2006 to 2012, a prospective study was performed in
31 consecutive patients with concurrent HCC who were
treated with image-guided RFA at our institute. The study
was approved by the institute ethics committee. The patients
were diagnosed to have HCC based on the American
Association for the Study of Liver Diseases (AASLD)
practice guidelines,” and most of them were selected for
RFA treatment based on the Barcelona Clinic Liver Cancer
Staging System (BCLC) guidelines.!'”

All the procedures were performed with the patient
under conscious sedation on an inpatient basis in the
interventional radiology suite using a commercial available
system (Radionics, Cool-Tip System, Burlington, MA, USA).
Single/clustered needle electrodes were used with the length
of the burning tip of the radiofrequency (RF) probe ranging
from 1 cm to 2.5 cm. A 12-min RF cycle was given in auto
mode and 1 min cycle was given for tract ablation. The
procedure was performed under ultrasound (US) guidance
in 30 patients (96.8%) and computed tomography (CT)
guidance in 1 patient (3.2%). Five percent dextrose was used
to create artificial ascites in three patients (9.7%).

Patient outcome was evaluated and the tumor recurrence,
survival and complications were assessed. The tumors
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were considered as ablated completely if no viability was
found on dynamic contrast-enhanced CT done at 3 months
after RFA.

Two types of tumor recurrence were looked for: Local
tumor progression (LTR), which occurs along the peripheral
margin of the ablative lesion, and intrahepatic distant
recurrence (IDR), which is a new HCC tumor remote from
the margin of the ablative lesion.

The follow-up period ranged from 3 months to 6 years, and
included a multiphasic CT at 1, 3 and 6 months post-RFA,
and every 6 months thereafter.

All analyses were conducted using SPSS for
Windows (version 15.0; SPSS Inc., Chicago, IL, USA).
Discrete categorical data are presented as n (%);
continuous data are given as mean * SD. To determine
the relationship between the different variables, Pearson
correlation coefficient was calculated. Kaplan-Meier
survival curve and Log-rank test were applied to test
the significance of difference between the survival time
of the different groups (age, sex, alfa-fetoprotein levels,
size, number of lesions and Child score categories).
All statistical tests were two-sided and performed at a
significance level of ot = 0.05.

Results

There were 31 patients, of which 30 were males. The age
range of the study group was 32-75 years, having a mean age
of 60.23 years. A total of 41 HCCs were seen in 31 patients.
Twenty-one patients (67.7%) had single lesion, while each
of the remaining 10 patients (32.3%) had two lesions. The
tumor size ranged from 1 cm to 5 cm (mean 3.17 + 1.08 cm).

Of the 31 patients, 28 (90.3%) were cirrhotics. Cirrhosis
was related to hepatitis B virus (HBV) infection in
10 cases (35.7%), hepatitis C virus (HCV) in 12 cases (42.9%),
alcoholism in three cases (10.7%) and cryptogenic cirrhosis
in three cases (10.7%).

According to the Child-Pugh scoring system, the series
included 14 (45.2%) class A, 14 (45.2%) class B and
three (9.7%) class C patients. The characteristics of the study
population and HCC are summarized in Table 1.

The technical success rate was 100%. RFA efficacy,
defined as primary complete ablation on nodular basis,
was 80.4% (33/41 HCC lesions). A total of 41 sittings
and 75 treatments were performed in 41 nodules of
31 patients (1.83 treatments on average per nodule).

Absolute alcohol (100% ethanol) was used along with REA
in five (12.2%) lesions in four (12.9%) patients.
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Table 1: Demographic profile and clinical features of HCC patients
(N=31)

Age (years)
Mean (SD) 60.23 (+=10)
Range 32-75
Sex
Male 30 96.8
Female 1 3.2
Child's class
A 14 45.2
B 14 45.2
C 3 9.7
Etiological factors
HBV 10 323
HCV 12 38.7
Alcohol 3 9.7
Cryptogenic 5 16.1
NASH# 1 3.2
AFP (IU/L)
<50 15 48.4
50-500 7 22.6
>500 9 29.6
Number of lesions
Solitary HCC 21 67.7
Multiple HCC 10 323
Size of HCC (No. of lesions=41)
<2cm 9 22
2-5cm 32 78

#Nonalcoholic steatohepatitis, HBV: Hepatitis B virus, HCV: Hepatitis C virus,
HCC: Hepatocellular carcinoma, NASH: Non alcoholic steatohepatitis, AFP: Alpha fetoprotein

12.2% (5/41 HCC lesions) tumors were managed with
repeated RFA due to residual tumor. 4.9% (2/41 HCC
lesions) tumors were managed with repeated RFA and
TACE.

During the follow-up period, eight patients had tumor
recurrence. Of these, five (16.1%) had local recurrence while
three (9.6%) had a distant recurrence. All local recurrences
occurred in the second year post-RFA. Extrahepatic
dissemination was seen in two (6.5%) patients, one of
whom had pulmonary metastases while the other one had
retroperitoneal lymphadenopathy.

Kaplan—-Meier test was used to demonstrate the
correlation between the survival and factors such as age,
sex, AFP levels, size of lesion, number of lesions and
Child score of the patients [Figure 1A-F]. However, the
correlation was not statistically significant (P-values were
greater than 0.05).

Eleven patients died within 3-20 months (9.59 +5.17 months)
of the post-RFA follow-up period. The survival rate at 1 year
in patients who completed at least 1-year follow-up was
63.3% [Figure 2].
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Pain requiring analgesics was the most frequent complication
encountered in all the patients (100%), while bile duct
injury and skin burn were seen in one case each. One of
the patients having a lesion in a subcapsular location in
segment VIII and ascites developed hemoperitoneum in the
immediate postprocedure period and was managed with
endovascular treatment. This patient, however, had hepatic
decompensation and died 48 h post-RFA.

Discussion

RFA is a minimally invasive procedure and is accepted
as one of the treatment options for patients with small
HCC who are not suitable for surgery. Among the various
local percutaneous ablative therapies, there is an immense
interest for RFA because of its effectiveness and safety in
the treatment of small HCCs. Recent evidence supports
percutaneous local ablation therapy for small HCC, and it
is considered as effective as surgical resection.'"1?

A major limitation of RFA is the small volume of tumor that
it can treat. The rate of complete ablative necrosis decreases
with the size of the tumor, particularly those larger than
3 cm. In our study, the lesions larger than 3 cm were also
offered RFA as a minimal invasive treatment option to
improve the survival. Short-term follow-up results in terms
of tumor recurrence in smaller HCC treated with RFA have
been shown to be comparable with larger lesions treated
with RFA.[®! There is general consensus that complete
response of RFA therapy in patients is associated with
improved outcome.'*1¢]

The developing world has a peculiar epidemiological
variation in terms of etiology and the stage of HCC at
diagnosis; more than 80% of the HCC occurs in Asia and
Africa. In our study, HCV infection was the most common
background causal factor for HCC. This is in contrast to the
observations of published studies from India, in which HBV
infection was the most common causal factor.”!®l This could
be because of the small sample size in our study.

Studies have shown that RFA combined with percutaneous
ethanol injection (PEI) facilitates better local tumor control
and long-term survival, compared with RFA alone.!"
During the course of our study, we also gave combined
treatment of RFA and PElin four (12.9%) patients. Of these,
one patient died within 4 months of the follow-up period
while another patient developed local recurrence.

Two types of tumoral recurrence are seen in patients with
HCC after RFA. They are LTR and IDR. LTR occurs along
the peripheral margin of the ablative lesion and IDR is a
new HCC tumor remote from the margin of the ablative
lesion. Local progression rates vary widely between 2% and
60%.12% Shiina et al. recorded the lower local progression rate
of 2% at 3 years,?!) while in our study, we encountered local
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Figure 1 (A-F): Kaplan-Meier curves demonstrating the correlation between the survival and age (A), sex (B), alfa-fetoprotein levels (C), size of
lesions (D), number of lesions (E) and Child score (F) of patients. The correlation is not statistically significant
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Figure 2 (A, B): Kaplan-Meier survival curves demonstrating the survival (A) and the survival rate (B) during the follow-up period

progression in five (16.1%) cases. All the local recurrences in
our study occurred during the second year of follow-up. The
distant progression was seen in three (9.6%) patients only.

The survival rate at 1 year in patients who completed at

least 1 year follow-up was 63.3% [Figure 3].
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The correlation between the survival and the factors
such as age, sex, AFP levels, size of lesion, number of
lesions and Child score of patients was not statistically

significant (P-values were greater than 0.05). This is contrary

to the previously published study by Zhang et al.' They

demonstrated patient sex and tumor diameter as the

Indian Journal of Radiology and Imaging / May 2013 / Vol 23 / Issue 2




Kalra, et al.: RFA in unresectable HCC: Indian experience

Figure 3 (A-F): Axial computed tomography images of a patient
who completed 1-year follow-up. Preradiofrequency ablation (RFA)
images showing hypervascular lesion in segment VI with washout
(arrows in A and B). Follow-up post-RFA imaging at 3 months and
1 year showing no hypervascularity (C and E) or washout (D and F) to
suggest recurrence. There is associated capsular retraction

significant prognostic factors for the overall survival. The
likely cause could be the small patient group in our study.
However, they also had a small number of female patients
recruited in their study, which could be the possible cause
for the patient sex as a significant prognostic factor.

According to the BCLC guidelines, only symptomatic
treatment is offered to patients of class C. In our study,
three patients of Child’s class C were offered RFA as a
possible treatment modality to improve survival. RFA has
been shown to provide a possible treatment modality in
patients with poor liver function, especially patients of
Child score C.*

The lungs, intraabdominal lymph nodes and bones
are the most common sites of extrahepatic metastatic
HCC.»! We encountered lung metastases in one patient
and retroperitoneal lymphadenopathy in another patient.

The incidence of adverse events of RFA shows mortality
rates ranging from 0% to 1.2% and major morbidity rates
ranging from 1.7% to 12%.2*%% QOur patients tolerated
the procedure well. According to the Accordion Severity
Grading System of Surgical Complications,?!! grade I
complication in the form of analgesics requirement for
alleviation of pain was seen in all the patients (100%).
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Grade III complication in the form of skin burn was seen
in one (3.3%) case. Grade IV complications were seen in
two (6.7%) cases, of which bile duct injury was seen in one
case. The other grade IV complication was seen in the
form of hemoperitoneum, in which HCC was located
in a subcapsular location in segment VIII. This patient
underwent endovascular treatment, but developed hepatic
failure and died within 48 h. We did not encounter any of
the grade II complications.

There were limitations in our study. We consider the small
sample size as one of the major limitations of our study.
A higher number of patients are required with long-term
follow-up in future studies.

To conclude, RFA is as an effective and safe treatment for
small unresectable HCC.
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