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Abstract

AIM: To analyze the risk factors of hepatocellular carcinoma
(HCC) recurrence after radiofrequency ablation (RFA)
treatment with HCV-associated hepatitis.

METHODS: Twenty-six patients with HCV-associated HCC
who were followed-up for more than 12 mo were selected
for this study. Risk factors for distant intrahepatic recurrences
of HCC were evaluated for patients in whom complete
coagulation was achieved without recurrence in the same
subsegment as the primary nodule. Twelve clinical and
tumoral factors were examined: Age, gender, nodule
diameter, number of primary HCC nodule, Child-Pugh
classification, serum platelet, serum albumin, serum AST,
post RFA AST, serum ALT, post RFA ALT, post RFA
treatment.

RESULTS: Distant recurrences of HCC in remnant liver
after RFA were observed in 14 cases and in the number
of primary HCC nodules (P = 0.047), and the serum
platelets (P = 0.030), the clear difference came out by
the recurrence group and the non-recurrence group.
The cumulative recurrence rates after 1 and 2 years were
30.8% and 86.8%, respectively for primary multinodular
HCC, and 15.4% and 29.5% respectively, for primary
uninodular HCC. In addition the 1-year recurrence rates
for patients with serum albumin more than 3.4 g/dL and
less than 3.4 g/dL were 23.1% for both, but the 2-years
recurrence rates were 89.0% and 23.1%, respectively.
The number of primary HCC nodules (relative risk, 6.970;
P = 0.016) were found to be a statistically significant
predictor for poor distant intrahepatic recurrence by
univariate analysis.

CONCLUSION: Patients who have multiple HCC nodules,

low serum platelets and low serum albumin accompanied
by HCV infection, should be carefully followed because of
the high incidence of new HCC lesions in the remnant
liver, even if coagulation RFA is complete.

© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Various locoregional therapies including percutaneous
ethanol injection (PEI), percutaneous acetic injection and
radiofrequency ablation (RFA) were performed on
hepatocellular carcinoma (HCC) patients with HCV-associated
hepatitis. Radiofrequency ablation (RFA) is a novel means
of treating patients with both metastatic and primary liver
canoar. It consists of a thermal treatment technique designed
to produce approximately 3-cm diameter coagulative
necrosis of the tissue in a single session. Moreover, performed
RFA has been used for the treatment of HCC and can be
percutaneously under local anesthesia®. A recent prospective
study found that RFA requires fewer sessions such that PEI
for patients with small HCCs and the 1-year survival rate is
98%?P). Although these therapies can achieve complete
necrosis of small HCC, its recurrence is still common. The
intrahepatic recurrence rate is 20% during a mean follow-
up petiod of 18 moll. Howevet, it is unclear which factors
influence intrahepatic recurrence.

The purpose of this study was to analyze the risk factors
of HCC recurrence after RFA treatment with HCV-
associated hepatitis.

MATERIALS AND METHODS

Clinical features of the patients
The clinical features of patients are summarized in Table 1.
Among the patients diagnosed with HCC at the First
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Department of Internal Medicine, Mie University Hospital,
from January 2001 to October 2003, 26 patients with HCV-
associated HCC who were followed-up for more than 12 mo
were selected for this study. Among them 12 patients had
local recurrence in the other subsegment as the primary
nodule, within as early as 6 mo evident from CT scans.
All patients who were anti-HCV positive were evaluated.
The 19 male and seven female patients had a median age
of 67.9 years, and according to the Child-Pugh classification,
15 patients (58%) had class C cirrhosis and 11 patients
(42%) had class B cirrhosis. There were 13 uninodular cases
and 13 multinodular cases, and biopsy was not performed
if the findings of ultrasonography (US), computed tomography
(CT), and angiography were all indicative of HCC, and if
AFP and DCP levels were elevated. The diagnosis of HCC
was established by enhanced CT and CT during hepatic
anteriography (CTA) and anterioportography (CTAP) and
CTA and CTAP were performed on the patients before
transcatheter arterial embolization (TAE) or (RFA). The
median follow-up period was 12.5 mo with recurrence and
20 mo without recurrence.

Radiofrequency ablation

We utilized RFA for local ablation therapy of HCCs. Since
the gelatin sponge remains in the tumor for 2 to 3 weeks after
(TACE), RFA was generally performed within 2 weeks after
TACE.

RFA was performed using a 17-gauge internally cooled
straight electrode (Radionics, Burlington, MA). The patients
received 35 mg of pethidine hydrochloride (Opystan,
Tanabe, Tokyo, Japan) intravenously before RFA for analgesia,
and antibiotics were administered before and 2 to 3 d after
each chemoembolization or RFA procedure.

The RF electrode was inserted into the tumor under
local anesthesia. The RF generator was then activated and
the power needed to maintain a temperature of 90-120 C

at the tip was delivered for 10-20 min. The electrode was
inserted into the tumor under real-time CT fluoroscopic
guidance into patients for whom multiple electrode
placements were required due to a large tumor size or
because the entire lesion was not visualized by US imaging.
Using CT fluoroscopy, bubble formation in the tumor
does not prevent additional electrode insertion into the
tumor and accumulation of iodized-oil in the tumor aids

Table 1 Patient’s characteristics

Gender

Number of males 19(73%)

Number of females 7(27 %)

Median age 67.9

Child-Pugh A 15(58 %)
B 11(42%)
C 0(0%)

Number of HCC nodules

Uninodular 13(50%)

Multinodular 13(50%)

Mean follow-up period (months)

With recurrence 12.5

Withoutrecurrence 20

precise insertion of the electrode. The electrode was placed
in the tumor depending on the tumor size and shape, and
the RF generator was then activated at each tumor site.
The endpoint of RFA was the presence of a well-defined
area of no enhancing tissue including the treated tumor
with a tumor-free margin of at least 5 mm in the arterial
and portal phases of enhanced CT and as seen by the
MR images.

Therapeutic effects and diagnosis for recurrence

Helical CT scan was used to determine the therapeutic effects.
Complete coagulation was defined as no enhancement in
the coagulated area on the helical CT scan one week after
RFA. A follow-up CT scan was performed three months
after RFA. As a rule thereafter, a helical CT scan was
performed every 3 mo for at least 1 year. Local recurrence of
an HCC nodule was defined as the development of an
enhanced area on the CT scan in the same subsegment as the
primary nodule. The helical CT scan was also used to study
the distant recurrence of HCC in a different subsegment
of the liver. Hepatic DSA was performed to confirm not
only local but also distant recurrence of HCC.

Risk factors for distant Intrahepatic recurrence of HCC

Risk factors for the distant intrahepatic recurrence of HCC
were evaluated for patients for whom complete coagulation
was achieved without recurrence in the same subsegment
as the primary nodule. Twelve clinical and tumor factors
were examined: Age, gender, nodule diameter, number of
primary HCC nodule, Child-Pugh classification, serum
platelet, serum albumin, serum AST, post RFA serum AST,
serum ALT, post RFA serum ALT.

Statistical analysis

The unpaired Sudent’s t-test was used to compare averages
between groups and the *-test and Fishet’s exact probability
test were used to compare independence. The distant
intrahepatic recurrence rate was computed by Kaplan-Meier
estimates and the Kaplan-Meier method and the log rank
test were used to analyze the risk factors associated with
the distant intrahepatic recurrences of HCC.

A stratified Cox proportional hazard regression model
was used for multivariate analysis of age, gender, AST level
as post RFA, platelet, Child-Pugh stage, nodule diameter,
and the number of primary HCC. The results were reported
as hazard ratios with 95% CI. A P-value of <0.05 was
considered to be statistically significant for all analysis.

RESULTS

Recurrence analysis according to distant intrahepatic
recurrence

Among the 26 cases, the number of HCC uninodular and
multinodular nodules were 13 and 13, respectively (Table 1),
and distant recurrence of HCC in the remnant liver after
RFA was observed for 14 cases. Clinical and tumoral charac-
teristics were compared between the groups with and without
distant intrahepatic recurrence. No statistically significant
difference was observed with regard to age, gender, nodule
diameter, Child-Pugh stage, serum albumin, serum prett-
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Table 2 Comparison of patients with and without recurrence of
primary HCC in the liver

Variable With Without P
recurrence recurrence
(n=12) (n=14)

Age (yr) 67.8+5.7 67978 NS
Gender
Male 6 11 NS
Female 6 3
Nodule diameter (mm) 23.5+72 32.0+242 NS
Number of primary
HCCnodules
Uninodular 3 10 <0.05
Multinodular 9 4
Child-Pugh A 6 9 NS

B 6 5
Platelet (/ uL) 82+3.6 13.3+6.9 <0.05
Albumin (g/L) 32+0.3 34104 NS
AST (IU/L) 197.7 £416.0 87.2+47.2 NS
Post-RFA AST (IU/L) 724+254 70.8 +2.96 NS
ALT (IU/L) 98.0+121.6 76 £43.5 NS
Post-RFA ALT (IU/L) 49.3 +21.4 55.4 +30.5 NS
Post-RFA treatment
UDCA 10 12 NS
SNMC 5 4
IFN 0 2

eatment AST level, serum posttreatment AST level, serum
pretreatment ALT levels, or the serum posttreatment AST
level. In the number of primary HCC nodules, and the serum
platelets, the difference came out intentionally by the
recurrence group and the non-recurrence group.

In the number of primary HCC nodules (P = 0.047),
and the serum platelets (P = 0.030), the clear difference
came out by the recurrence group and the non-recurrence
group. Also, no statistically significant difference was
observed for UDCA therapy, and SNMC therapy after
RFA treatment (Table 2). Since IFN therapy had few cases,
it was not possible to compare it with other therapies about
a curative effect.

Cumulative HCC recurrence rate
The longest duration of the case that we observed was 31 mo.
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Figure 1 Distant intrahepatic recurrence curves by subsets of
tumor count before RFA. The recurrence rates after 1 and 2 years
were 30.8% and 86.8%, respectively, for primary multinodular HCC
and 15.4% and 29.5% respectively, for primary uninodular HCC. Pri-
mary multinodular HCC was significantly (P = 0.0136) associated
with a higher distant intrahepatic recurrence rate compared with
primary uninodular HCC.

Furthermore, the distant intrahepatic recurrence rates were
analyzed based on the number of primary HCC nodules
using the Kaplan-Meier method, and the recurrence rates
after 1 and 2 years were 30.8%, and 86.8%, respectively
for primary multinodular HCC, and 15.4% and 29.5%,
respectively, for primary uninodular HCC. The primary
multinodular HCC was significantly (P = 0.0136) associated
with a higher distant intrahepatic recurrence rate compared
with primary uninodular HCC (Figure 1). The 1-year
recurrence rate for patients with serum albumin of more
than 3.4 g/L and less than 3.4 g/L were 23.1% each for,
but the 2-year recurrence rate they were 89.0% and 23.1%.
Low (less than 3.4 g/L) serum albumin was significantly
(P = 0.02306) associated with a higher recurrence rate
compated with high (more than 3.4 g/L) serum albumin
(Figure 2).

Multivariate analysis for risk factors of recurrence

To search for more reliable prognostic markers, a stratified
Cox proportional hazard regression model was created
involving eight parameters associated with decreased distant
intrahepatic recurrence. The number of primary HCC
nodules (relative risk, 6.970; P = 0.016) was found to be
statistically significant predictors for poor distant intrahepatic
recurrence by multivariate analysis (Table 3).

DISCUSSION

In this study, the rates of local and distal recurrence were
0% and 53.8% for primary HCC after RFA treatment.
Some studies reported local recurrence rates that vary
from 45% to 53% for HCC patiants after RFAP***). RFA
is successful for achieving a one-session treatment for
patients with small HCC using RFA with CT assistance, and
RFA with CT assistance is effective for the treatment of
patients with small HCCP?!. One of the advantages of
RFA is that it can be repeatedly performed, can be combined
with TACE, and can also be used according to the features
of the disease and the response”. For patients with cirthosis
and HCC, RFA results in effective local control of disease
in a significant proportion of patients and can be safely
petformed with minimal complications®. By virtue of its
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Figure 2 Distant intrahepatic recurrence curves by subsets of
serum albumin before RFA. The one-year recurrence rate for pa-
tients with serum albumin of more than 3.4 g/L and less than 3.4 g/L
were both 23.1%, but the two-year recurrence rates were 89.0% and
23.1%, respectively.
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local curability, minimal effect on liver function, and easy
repeatability for recurrence, image-guided percutaneous
tumor ablations, especially RFA, will become increasingly
important for the treatment of HCCP!. RFA is a useful
primary therapy for the treatment of patients with HCC,
especially for cases with a poor liver reserve from cirrhosis
and with multiple and deep-sited lesions. RFA also is an
effective and relatively simple procedure for the treatment
of liver cancers!®.

Using a variety of approaches, others have also reported
high local recurrences after RFA in patients with HCCP*24,
In contrast, our data with a local recurrence rate of 0%
were lower than that of other studies® 4. TACE and RFA
combination therapy and real-time evaluation of RFA
effective area by CT in our methods provably contribute
to this low local recurrence rate. Although recurrences are
frequent due to various factors, for instance tumor size
and the follow-up period, this study found that the distal
recurrence rate is 53% for primary HCC after RFA treatment,
and this result is similar to that of other studies?***.

In the number of primary HCC nodules (P = 0.047),
and the serum platelets (P = 0.030), the difference came
out intentionally by the recurrence group and the non-
recurrence group. The number of primary HCC nodules
(relative risk, 6.970; P = 0.016) was also found to be
statistically significant predictors for poor distant intrahepatic
recurrence by multivariate analysis. We also discovered that
the primary serum albumin in patients with HCV-associated
hepatitis after RFA treatment is associated with the development
of distal recurrence rate.

The most important variable, which influences the local
recurrence rate, is tumor sizel', Patients who have more than
two HCC nodules accompanied by HCV infection should
be carefully followed because of a high incidence of new
HCC lesions in the remnant liver, even if coagulation by
microwave or ablation by radiofrequency is complete!).

Our observations are consistent with these reports, and
it is reasonable to argue that there may be multicentric
occutrence of HCC in the remnant liver at the same frequency
as that for HCV-associated cirrhosis.

In the current study, no statistically significant difference
was observed in the serum pre-treatment and post-treatment
AST level. The serum AFP level (relative risk, 0.621;
P = 0.596; not shown) was not found to be a statistically
significant predictor of poor distant intrahepatic recurrence
by multivariate analysis.

Table 3 Multivariate analysis for prognostic factors of recurrence

Variables CI Ungav. /fav.! Relative risk CI P
Multinodular Multinodular/ 6.970 1.443-33.667 0.016
Uninodular

Post-RFA AST? >40/<=40(IU/L) 2.438 0.213-27.956  0.474
Platelet? 10>/>=10 (/pL) 2426 0.445-13.222  0.306
Nodule diameter? 30>/> =30 (mm) 1.032 0.217-4.903  0.969
Child-Pugh B/A 0.861 0.184-4.025  0.849
Gender Males/female 0.627 0.132-2.986 0.558
Age (yr)* 68>/< =68 (yr) 0.406 0.076-2.169  0.292

'Unfav./fav., unfavorable vs favorable CI, 95 %; 2Mean.

The high serum ALT level for HCV-associated cirrohsis
is associated with the rapid development of HCCI'®.
Continuous elevation of ALT is important for HCC diagnosis.
Patients with the high level of serum ALT for 2 yeats or
mote wete at a greater tisk of HCC development!'”. Patients
with HCV-associated cirrhosis with a sustained high serum
ALT level are at a high risk of HCC development, suggesting
the possibility of the prevention of HCC development in
HCV-associated cirrhosis patients by reducing inflammatory
necrosis'?. Many investigators have shown that patients with
cirrhosis who have persistently high ALT levels have a high
tisk of developing HCCI'®"*. It was necessaty to continue
treatment with anti-inflammatory drugs following initial IFN
therapy to suppress ALT below 80 IU. This prevents HCC
occurrence or delays the time of HCC occurrence and
prolongs patent’s life span!”l.

In the present study, no statistically significant difference
was observed between the serum pretreatment and post-
treatment AST levels and serum pretreatment and post-
treatment ALT levels, indicating a high incidence of HCC
recurrence in HCV-associated cirrhotic patients.

Recently, the risk of HCC occurrence was discovered
to increase with the liver fibrosis stage in HCV-related liver
disease™’l. The intrahepatic recutrence rate in C-viral and
B-viral HCC is higher than that in NBNC-related HCC.
Furthermore, fibrosis staging and the pathological grading
of HCC are significantly linked to intrahepatic recurrence
as seen by univariate analysis!".

We did not evaluate the liver fibrosis stage for HCV-
related liver disease. The serum platelet count (P = 0.030)
for the group with recurrence was significantly higher than
that for the group without recurrence. Compared with a
group with the serum high platelet value, the group with a
low platelet value of the recurrence rate of the HCC is
clearly higher. The low level (less than 3.4 g/L) of serum
albumin was significantly (P = 0.0236) associated with a
higher recurrence rate compared with the high level (more
than 3.4 g/1) of serum albumin, and this result is similar to
those of previous studies!'®'"*. These results suggest that
the progression of fibrosis increases the recurrence of HCC
with HCV-associated cirrhosis.

Serum AFP levels are significantly linked to intrahepatic
recurrence as seen by univariate analysis!"’l. Specifically, the
level of lectin-reactive AFP is a suitable predictive marker
for the eatly recognition of HCC during the follow-up of
patients with cirrhosis!'?. In this study, no statistically significant
difference was observed for the serum AFP level.

In conclusion, patients who have multiple HCC nodules,
low serum platelets and serum albumin less than 3.4 g/L
accompanied by HCV infection should be carefully followed,
because of a high incidence of new HCC lesions in the
remnant liver even if coagulation RFA is complete.
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