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Review

Appropriate treatment modality for solitary small
hepatocellular carcinoma: Radiofrequency ablation vs.
resection vs. transplantation?

Keun Soo Ahn and Koo Jeong Kang

Division of Hepatobiliary-Pancreatic Surgery, Department of Surgery, Keimyung University Dongsan Medical Center, Daegu, Korea

There has been controversy regarding the first-line treatment modality for the patients who have small solitary
hepatocellular carcinoma (HCC); radiofrequency ablation (RFA) or percutaneous ethanol injection (PEl), surgical hepatic
resection (HR) and liver transplantation (LT). For selection of treatment modality of HCC, it should be considered of
hepatic reservoir function as well as the tumor stage. If the liver function is good enough, HR may be the first choice
regardless of the tumor size. However, recent studies comparing RFA with resection showed comparable outcome and
similar survival rates. RFA, HR and LT provide good outcome for patients who have small HCCs. RFA would be desired
in patients who have below 3.0 cm in size and low alpha-fetoprotein (<200 ng/mL). However, in small HCC with high
tumor marker, HR should be considered. Better patient selection for the ‘resection first” approach and early detection of
recurrence can achieve better outcomes of the salvage LT strategy. Another benefit of resection first strategy is that it
make possible to do enlist of LT for patients before recurrence at high risk of HCC recurrence after resection on the basis
of pathologic aggressiveness, microvascular invasion and/or satellites nodule. They should be applied appropriately
according to the tumor size, location, tumor markers and underlying liver parenchymal disease. (Clin Mol Hepatol
2019;25:354-359)
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INTRODUCTION

There has been controversy regarding the most effective first-
line treatment modality for the patients who have small solitary
hepatocellular carcinoma (HCC) (tumor size of 2—5 cm); radiofre-
quency ablation (RFA) or percutaneous ethanol injection (PEl),
surgical hepatic resection (HR) and liver transplantation (LT). For
choosing treatment modality of HCC, it should be considered ac-
cording to the underlying liver parenchymal disease with function

as well as the tumor stage. If the liver function is good enough,
HR may be the first choice for the solitary HCC regardless of the
tumor size. However, recent studies comparing RFA with resection
showed comparable outcome and similar survival rates. LT offers
an excellent long term outcome, addressing both the underlying
liver disease as well as tumor stage. Herein, we reviewed the role
of HR, RFA and LT for small sized HCC and would suggest updat-
ed new strategy to get the best short- and long-term outcome
(Table 1, 2)."

Abbreviations:

DFS, disease-free survival; HCC, hepatocellular carcinoma; HR, hepatic resection;
LT, liver transplantation; MVI, microvascular invasion; PEl, percutaneous ethanol
injection; RFA, radiofrequency ablation
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Table 1. Advantage and disadvantage according to the treatment modalities

Advantage Disadvantage
Radiofrequency ablation Minimal invasive Lower rate of complete ablation
Hepatic resection Longer survival Invasive

Complication rate is higher, but acceptable.

Liver transplantation Best survival Highly invasive, but well established, safe enough.
Limitation of donor pool

Table 2. Summary of treatment modality in small hepatocellular carcinoma (HCC)

Compare with

Study design . Inclusion creteria Survival outcome Other outcome Preference
study population
Chenet  RCT RFA (n=71) vs. Solitary <5 cm No difference More complication at HR  Prefer RFA to
al HR (n=90) HR
Huanget RCT RFA (n=115) vs. Within Milan criteria Better survival, lower  Better survival in HR for ~ Prefer HR to
al’ HR (n=115) recurrence in HR <3cmaswellas<5cm  RFA
Fenget  RCT RFA (n=84) vs. HCC <4 cm No difference Multiple tumor and high ~ Prefer HR to
al’ HR (n=84) Up to 2 masses ICGR15 are poor risk RFA
factors
Hasegawa Retrospective  RFA (n=5,548) vs. ~ No more than 3 tumors Better DFSand OSin  RFA has better survival HR>RFA>PEI
etal’ Nationwide HR (n=5,361) vs. and each tumor less HR group than RFA outcome than that of
cohort PEI (n=2,059) than 3cm and PEl group PEI
Fanget  RCT RFA (n=60) vs. Solitary <3 cm No difference Lower complication in Prefer RFA
al? HR (n=60) RFA
Huanget Non RFA (n=121) vs. Solitary <3 cm No difference Better outcome of life Prefer RFA to
al? randomaized HR (n=225) quality in RFA HR
prospective
Imaietal’ Retrospective  RFA (n=82) vs. Solitary <3 cm Better OSand DFSin  Nodifferencein <2cm  Prefer HRin
HR (n=1071) HR for <3 cm Better disease free and larger than
overall survival in larger ~ 2cm
than 2.cm
Kimetal’ Case control RFA (n=152) vs. Solitary <3 cm Better DFS in HR than  Higher risk of treatment ~ HR is prefer to
HR (n=152) RFA, no different OS  site recurrence in RFA RFA
Kutlu et Retrospective  RFA (n=437) vs. Solitary <5 cm Less than 3 cm: Better survival in HR than  RFA is not
al? HR (n=671) vs. RFA=HR<LT RFA for 3.1-3.5cm desirable in
LT (n=786) Between 3 and 5 cm: tumor larger
RFA<HR<LT than 3 cm
Ngetal® RCT RFA (n=109) vs. Milan criteria Marginally better DFS - Prefer HR to
HR (n=109) in HR (P=0.072), no RFA

difference in OS

RCT, randomized controlled trial; RFA, radiofrequency ablation; HR, hepatic resection; ICGR15, indocyanine green retension rate at 15 min; PEl, percutaneous
ethanol injection; DFS, disease-free survival; OS, overall survival; LT, liver transplantation.

TREATMENT MODALITY outcome in terms of overall and disease-free survival (DFS) in
comparison to HR.' Treatment modality does not affect DFS for
Radiofrequency ablation the patients with the tumor size smaller than 2 cm, but the under-

lying parenchymal status is more important effect on long term
RFA has been applied for the patients who have poor liver func-  survival. RFA is preferred if there is no survival benefit with HR
tion with limited tumor size up to 5 cm and has shown similar ~ because percutaneous RFA provide better post-treatment health

http://www.e-cmh.org https://doi.org/10.3350/cmh.2018.0096 355



CNMH

lin Mol Hepatol
Volume 25 Number 4 December 2019

related quality of life than HR.” In a cohort study based on a Japa-
nese nationwide survey, of 28,510 patients with HCC tumors no
more than 3 tumors (<3 cm) treated by PEI, RFA and HR, HR re-
sults in longer overall survival and better time to recurrence than
either RFA or PEI.’> And in another large population based study
using the Surveillance, Epidemiology and End Results database a
total of 1,894 patients with HCC less than 5 cm, it can be treated
with RFA for the tumors size less than 3 cm, survival outcome
treated with RFA is worse than HR, no difference in overall surviv-
al but significant difference in DFS. Of note, for the patients with
tumors measuring over 3 cm, even small increases in tumor size
(<0.5 cm) were found to result in significantly shorter survival for
patients treated with RFA compared with those treated with HR.*
Although RFA can be successful as first line treatment with size
cutoff of 2 cm, 3 cm and 5 cm, the maximum tumor size for which
RFA is safe and effective remains highly controversial. A 3 cm cut-
off value has been recommended by the American Hepato-Pan-
creato-Biliary Association and in the Barcelona Clinic Liver Cancer
staging system algorithm (Fig. 1)." There are concerns that RFA is
ineffective for lesions measuring over 3 cm,”*>'” although some
reports have shown that lesions measuring up to 5 cm can be ab-
lated safely.”" Although RFA is ineffective in larger than 3 cm tu-
mor or unfavorable location, combined PEI may improve reducing
recurrence in others.'®"

Microvascular invasion (MVI) is known as significant factor for
disease recurrence and survival after HR."*'® Therefore, HR may be
preferred to RFA in patients with MVI. However, presence of MVI

2cm 3cm 5cm

Radiofrequency ablation

Hepatic resection

Transplantation

Figure 1. Feasibility of treatment modality according to the tumor size.
Radiofrequency ablation, hepatic resection and liver transplantation (LT)
can be applicable for single hepatocellular carcinoma less than 5 cm. (A)
Tumor less than 2 cm. (B) Tumor between 2 and 3 cm. (C) Tumor be-
tween 3 and 5 cm. Overall survival (OS) and disease free survival (DFS)
for less than 2 cm with radiofrequency ablation and resection is same,
same OS but better DFS in 2-3 cm tumor and both OS and DFS are bet-
ter with hepatic resection for 3-5 cm tumor. LT can be applicable to tu-
mor <5 cm according to the status of liver function and tumor aggres-
siveness.
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cannot be estimated preoperatively. Recent studies showed larger
tumor (>3.5 cm or >5 ¢m) and high AFP (>200 ng/mL or 400 ng/mL)
are significant predictable factor for presence of MVI.®* There-
fore, tumor marker should be considered for treatment decision of
small HCC as well as tumor size. In summary, RFA would be de-
sired in patients who have small tumor (less than 3.0 cm) and low
AFP (<200 ng/mL).

Hepatic resection

Regarding HR, the complication rate including surgical mortality
rate is higher than RFA. However, it has been persistently de-
creased, down to less than 1% mortality, even close to zero mor-
tality in high volume liver surgery centers.”"* Furthermore, mini-
mal invasive laparoscopic HR was dramatically established for last
10 years. For another issue of HR, benefit of anatomical resection
in comparison to non-anatomical resection has been controversy
for long time. According to the three papers based on a case con-
trol study with propensity score matching have shown no survival
benefit.”* If it is true, hepatic surgeon may not insist to do ana-
tomical resection better obtainable by open surgery. In apart, ac-
cording to the improvement of advanced laparoscopic technique,
laparoscopic anatomical resection has been well established par-
ticularly for resection more than sectionectomy, even for segmen-
tectomy.”®”® Through gradual introduction of laparoscopic ana-
tomical HR, the perioperative and oncological outcomes are
comparable to those with open anatomical resection by experi-
enced laparoscopic surgeon.” For the tumors located on the sur-
face of the liver, even though the tumor size is less than 3 cm, lo-
cal recurrence rate is high with RFA. However it is privileged
indication for laparoscopic resection with enough tumor free mar-
gin.”

In a very well-designed meta-analysis using a total of 16,103
patients to evaluate the therapeutic effects of RFA and surgical
HR in the treatment of small HCC mostly <5 cm, thirty-one stud-
ies were included in the analysis, they achieved very good conclu-
sion in this debatable issue. Compared to the RFA group, the 3-,
5-year overall and DFS rates in the HR group were significantly
higher. In subgroup analyses, the overall and DFS in the HR group
significantly higher than in the RFA group for HCCs <3 cm,
whereas there was no significant difference between two groups
for HCCs <2 cm. For patients with HCCs of 2 cm or less, RFA is an
alternative to HR because of their comparable long term efficacy
remaining less procedure related complications.”” However, in
small HCCs with high tumor marker, HR should be considered be-
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cause it has high recurrence risk after RFA.

Liver transplantation

LT can provide better survival outcome than RFA or HR. LT has
been established and propagated as a good option showing bet-
ter long-term survival benefit for the patients whose liver function
is not optimal for resection, if the tumor status is within Milan cri-
teria including solitary 2—5 cm HCC. As mentioned previously, a
well-designed case control study with propensity score matching
has shown no survival benefit in anatomical resection, laparo-
scopic resection is feasible in terms of surgical and oncologic out-
comes. Furthermore it is much better for the patients in salvage
liver LT later on, because it results in less adhesion and derange-
ment of liver anatomy. A propensity score-matched case-control
comparative study of laparoscopic and open resection for the HCC
has shown similar short-term and long-term outcomes.*"* Sal-
vage living donor liver LT is significantly better survival than re-
peatetive HR, particularly for the Child B liver cirrhosis.” In com-
pensated cirrhotics with early HCC, survival rate is better with
primary LT compared with HR group. And salvage LT was compa-
rable with primary LT in terms of short and long-term outcomes.
Therefore, better patients selection for the ‘resection first" ap-
proach and early detection of recurrence can achieve better out-
comes of the salvage LT strategy.”* Another benefit of resection
first strategy is enlistment of LT for patients before recurrence at
high risk of HCC recurrence after resection on the basis of patho-
logic aggressiveness, MVI and/or satellites nodules.” In consider-
ation of salvage LT, laparoscopic resection first strategy is a very
good option, because salvage LT after laparoscopic resection is
comparable to primary LT in terms of operative time, oncologic
radicality, morbidity and mortality.*® On the contrary, patients
with poor liver function or low level of tumor markers, RFA can be
considered instead of HR in consideration of salvage LT.

CONCLUSION

RFA, HR and LT provide good outcome for patients who have
small HCCs. RFA would be desired in patients who have small tu-
mor (less than 3.0 cm) and low AFP (<200 ng/mL). However, in
small HCC with high tumor marker, HR should be considered. Bet-
ter patients’ selection for the 'resection first’ approach and early
detection of recurrence can achieve better outcomes of the sal-
vage LT strategy. Another benefit of resection first strategy is en-
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listment of LT for patients before recurrence at high risk of HCC
recurrence after resection on the basis of pathologic aggressive-
ness, MVI and/or satellites nodule. They should be applied appro-
priately according to the tumor size, location, tumor markers and
underlying liver parenchymal disease. Each procedure itself of
RFA, HR or LT or combination is a kind of art, and selection pro-
cess of the treatment modality for individual patients to apply is
another kind of art, to obtain the best short-term and long-term
outcome.
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