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RFA vs resection of HCC: exploring the past to improve the future
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The decision for the treatment of hepatocellular carcinoma
(HCC) is based on the Barcelona Cancer Liver
Classification (BCLC) which has been established in 1999.
The treatment options are still of intense research interest with
regular modification of these guidelines.

In general, an individual treatment plan for each patient is
evaluated in consent by the multidisciplinary tumor board. In
addition to the rigid frame of the BCLC guidelines, there are
several factors such as age, comorbidities, and prior treatment
which are considered for the final therapy decision [1].

As the BCLC scheme is widely accepted, the several treat-
ment options for all stages of HCC are undergoing a continuous
technical development. Challenging all techniques regarding
their feasibility for the different tumor stages is nevertheless im-
portant to achieve optimal results for each individual. While
patients with low-stage HCC are treated in a curative approach
by surgical resection, liver transplantation, or radiofrequency ab-
lation (RFA), patients with advanced-stage HCC can be treated
with TACE, sorafenib, or the best supportive care [2].

The authors of the present study retrospectively compared
the utilization and effectiveness of RFA and surgical resection
of HCC based on the data of the United States National
Cancer Database by analyzing more than 18,000 patients from
2004 to 2015. Several studies already investigated the differ-
ences of the two treatment methods for comparable tumor
sizes and locations with small study cohorts. In general, the
findings were inconclusive across all these studies. Therefore,
it is necessary to objectify the outcome of the different treat-
ment options under the consideration of the high variability

across a country with a large-scale population such as the
USA. This includes patient- and hospital-related variabilities,
which are often difficult to access. The approach of studies
based on a national cancer database allows the retrospective
proof of therapy strategies for nearly all treatment procedures
of several cancer entities. This should be used for a continuous
reevaluation of therapy guidelines across all tumor entities and
societies. Findings are based on a large variable patient cohort
treated in a real-life setting, not in a study setting, and across
multiple centers, academic, non-academic, and private prac-
tice. However, several limitations which occur in data acqui-
sition for these studies are challenging: first, a therapy stan-
dard across the entire study cohort cannot be secured, differ-
ences in therapy procedure, especially in interventional treat-
ments, between the several centers, academic and non-aca-
demic, are mostly not displayed in a cancer database.
Second, registries and databases are often incomplete with
no data control by a core institution. And third, there are al-
ways patients treated beyond the guidelines as an individual
case-based decision.

According to the guidelines, RFA is the appropriate therapy
for single lesions < 5 cm or up to 3 lesions < 3 cm, with several
limitations in performance, especially the vicinity to heat-
sensitive organs. The surgical approach for single lesions
< 5 cm is limited by the local spreading of the tumor, vessel
infiltration, or poor liver function. That limits the applicability
of both treatment options even if the tumor size is within the
guidelines. According to good clinical practice, in patients with
an adequate liver function, good localization and sufficient liver
reserve, ablation, and resection of tumor lesions > 5 cm are
possible treatment options after a dedicated evaluation of the
individual case in a multidisciplinary tumor board [3]. In gen-
eral, HCC lesions located more in the center of the liver paren-
chyma are easier to ablate since a surgical approach in these
cases may cause a larger parenchymal defect than RFAwith a
higher risk for liver dysfunction and subsequently worse out-
come. In contrast, lesions located close to the liver capsule are
easier to resect as the access path is short and the surrounding
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tissue and organs can be spared. RFA shows the best outcome
in patients with a single HCC lesion less than 3 cm [4].

Based on the results of several smaller studies, RFA has
several advantages compared to surgical resection including a
shorter duration of hospital stay, better postoperative outcome,
lower readmission rates, and better short-time mortality.
However, surgical resections show a longer overall survival
compared to RFA treatment as the long-term rate of local
recurrence is lower. This limits the benefits of RFA. A detailed
comparison resulted in a group of elderly patients (> 65 years)
with small HCC which showed comparable benefit regarding
the overall survival.

There are alternative, less commonly used second- or third-
line treatment options in addition to RFA and surgical resec-
tion. For patients with HCC recurrence after RFA, a sequential
surgical resection in a curative approach is possible [5].
Further, in patients with a R1 situation after debulking by
RFA or resection, an additional treatment with sorafenib has
shown promising results [6].

While the therapy strategy for HCC in first-line treatment is
well investigated, second- or third-line therapy options in pa-
tients with therapy failure, tumor progress, or recurrence are
still under intense investigation. Until now, patients with ther-
apy failure are reevaluated and treated like a first-time HCC.
For patients with a recurrence, an adjustment of the second- or
third-line therapy deviating from the standard pathway is
probably more promising. For that reason, therapeutic ap-
proaches under recognition of a prior treatment and a probably
higher resistance against the therapy should be performed.
The combination of several therapy pathways may improve
the outcome and survival especially in patients with HCC
recurrence. In patients with advanced stage HCC, initial stud-
ies of the combination of TACE and sorafenib or the applica-
tion of VEGF inhibitors with or without the combination with
other treatments have shown promising results [7, 8].
However, these newer treatment alternatives need further in-
vestigations to proof a benefit for patients with first-line ther-
apy failure.

In conclusion, the presented large-scale study showed
beneficial results of RFA for HCC treatment in the elderly,
patients with cirrhosis, and small HCC lesions which is in
accordance with prior studies. However, patients who
underwent surgical resection had superior overall survival.
To extend the validity and include more patient-related
details, further investigation in a prospective multicenter
setting is necessary. The guidelines as well as the therapy
plans should be revised regularly by review of cancer da-
tabases and reevaluated as well as readjusted if necessary.
In the future, new therapeutic approaches and technically
advanced therapy options may result in a better outcome
and can probably help to improve the response even after
first-line therapy failure.
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