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Objective: To evaluate the survival outcomes of combined liver resection (LR) and radio-

frequency ablation (RFA) on multi-focal hepatocellular carcinoma (HCC) in patients with

Barcelona clinic liver cancer (BCLC) stage B.

Methods: A total of 210 cases of HCC were included in this study. In 42 cases, patients

were treated with combination therapy using LR and RFA (LRCRFA). In 84 cases, patients

underwent transarterial chemoembolization (TACE), and in another 84 cases, patients under-

went LR; both the TACE and LR groups served as controls. It both categorized as BCLC

stage B for LRCRFA and TACE groups but as BCLC stage A for LR group.

Results: The overall survival (OS) rate of the LRCRFA group was significantly higher than

that of the TACE group (P<0.001) but was not significantly different when compared with

the LR group (P=0.544). The disease-free survival (DFS) rate of the LRCRFA group was

significantly lower than that of the LR group (P=0.029). Patients with ≤4 tumors or those

with ≤5 tumors no larger than 6 cm in diameter experienced better long-term outcomes than

other patients in the same LRCRFA group. The OS rates and DFS rates were not significantly

different from those of patients in the LR group (P>0.05). Having more than 2 existing

tumors was an independent risk factor for OS rate.

Conclusion: Combination therapy using LR and RFA can more effectively improve the

prognosis of these patients than TACE. Patients with BCLC stage B HCC with ≤4 tumors or

≤5 tumors smaller than 6 cm in diameter are the ideal candidates for the application of LRCRFA.

Keywords: hepatocellular carcinoma, surgical resection, radiofrequency ablation,

transarterial chemoembolization, survival, Barcelona clinic liver cancer stage

Introduction
Hepatocellular carcinoma (HCC) is the most common malignancy of the liver and

the fourth leading cause of cancer death worldwide.1 Liver resection (LR), liver

transplantation (LT) and radiofrequency ablation (RFA) are radical treatment

options for HCC.2 However, only 20% of clinically-diagnosed HCC can be

removed surgically.3
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The Barcelona clinic liver cancer (BCLC) cancer sta-

ging system was published in 1999 and is currently the

most widely used staging system.1,4 The main guidelines

for the treatment of HCC were developed in accordance

with the BCLC guidelines.5,6 Approximately 20% of HCC

patients, when first diagnosed, present with multiple intra-

hepatic tumors and are in BCLC stage B.7 The treatment

for multifocal HCC is still controversial. These cases have

already advanced beyond the point where radical resection

can be beneficial. Surgical treatment for these patients is

not recommended according to the guidelines in Europe

and the US. Instead, the only recommended treatment

option is palliative transarterial chemoembolization

(TACE). However, the long-term survival outcomes of

patients managed with this technique do not appear fully

satisfactory for patients in BCLC stage B.8 Some research

showed that there was not enough evidence to suggest that

TACE was beneficial for this type of patients.9–11 The

prognoses of these patients were extremely poor.5,6

As we all know, the removal of lesions is the most

important task in the treatment of solid malignancies. LR

is the most common and established approach. However,

more than 90% of HCC patients have complications with

cirrhosis.12 Surgical removal of all tumors is not only diffi-

cult to perform but can also cause significant liver damage

for HCC patients in BCLC stage B. In particular, the

removal of small lesions buried deep in the liver parench-

yma often results in the loss of large amounts of liver tissue.

This drastically increases both the trauma caused by the

surgical procedure and the risk of post-surgical liver failure

in cirrhosis.13,14 It is generally acknowledged that the effects

of RFA treatment on small HCC lesions are comparable to

those of surgical resection, and in such cases, RFA can be

used as a first-line treatment.1,5,15 RFA can produce satisfac-

tory effects and preserve liver tissues for patients with small

lesions located deep in the liver. Whether these two curative

methods can be combined to improve the outcome of these

HCC patients in BCLC stage B is unclear. The aim of this

study was to compare the long term outcomes of LR com-

bined with RFA (LRCRFA) and TACE for HCC patients in

BCLC stage B.

Patients and Methods
Patients
The patients were diagnosed with HCC based on pathological

evidence from resected specimens or, in the absence of biopsy

results, based on the diagnostic criteria for HCC used by the

AASLD.16 Table 1 shows the inclusion criteria for each group.

Study Design
The primary end point of the study was the 5-year OS rate.

The secondary end point was the DFS rate. Postoperative

complication rates, mortality, operating time, blood loss, and

length of hospital stay were also compared. The stage of all

patients was determined according to the BCLC staging

system. TNM stage was determined according to guidelines

published by the Union for International Cancer Control

(UICC), version 7. The diameters of the tumors were mea-

sured using preoperative computed tomography (CT).

Localization and number of the tumors were evaluated and

determined using the combined results of imaging examina-

tion, intraoperative probing, and post-operative dissection.

The amount of bleeding during surgery, time of surgery and

the time of Pringle maneuver were recorded from surgery and

anesthesia logs. Data were collected and stored in the cancer

database management system by a designated clinical study

center assistant chosen by the Research Ethics Committee.

The present study complies with the Declaration of

Helsinki and was approved by the medical ethics commit-

tee of the Southwest Hospital, Third Military Medical

University. Written informed consent was obtained from

all patients in the study.

Sample Size
Since more HCC patients classified as BCLC stage B tend

to receive TACE because it is minimally invasive, the ratio

of LRCRFA cases to TACE cases was set at 1:2.

Therefore, 84 cases were included as an external control

group (LR group). In this group, all patients were BCLC

stage A, with a single tumor in the liver. The surgical

Table 1 Inclusion Criteria for Each Group

Factors LRCRFA TACE LR

Confirmed diagnosis of

HCC

Pathological Clinical Pathological

No anti-tumor treatments

performed before treatment

Yes Yes Yes

Child–Pugh score A or B A or B A or B

Extrahepatic metastasis No No No

Adjacent organ invasion No No No

Detectable violation of

intrahepatic vessels or bile

duct with image

No No No

BCLC stage B B A
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procedure involved LR alone. All cases in the TACE and

LR groups were randomly selected from all patients who

met the inclusion criteria using a random number table.

Surgical Methods
All surgeries were performed by 3 hepatobiliary surgeons

with over 20 years of experience; RFAs were conducted by

surgeons who had over 2 years of experience and had

finished over 100 RFA procedures. In all cases, intraopera-

tive ultrasound (IOUS) was used to probe the liver to

determine the location and size of all lesions and to deter-

mine whether any lesions had been missed during preo-

perative examinations.

Liver Resection

Incisions were made below the right costal margin with the

patient under general anesthesia. All tumor removal

involved non-anatomic partial hepatectomy. First, IOUS

was used to verify that the cutting edge was at least

1 cm away from the tumor. For liver parenchymal transec-

tion, the forceps crush clamping method was adopted.

Intrahepatic ductules (<2 mm) were coagulated using

bipolar coagulation (120 w), and thick ductules were

ligated or sutured. The Pringle maneuver was used to

prevent massive bleeding during the resection, and clamp-

ing periods of 15 minutes were separated by 5-minute

periods of declamping. After surgery, when liver function

had recovered to normal levels and the complications had

been treated, the patients were discharged from the

hospital.

RFA

RFA was performed immediately after removal of the

primary tumor during surgery. A LDRF-120S radio fre-

quency ablation device (Lead Electron Corporation,

Mianyang, China) was used. Under the guidance of

IOUS, RFA electrodes were inserted into the deepest part

of the tumor. The open electrode bundle covered a range

of at least 1 cm outside the boundaries of the tumor in

order to ensure complete ablation. The initial power was

set at 50 W. The power was increased by 10 W every 2

min until it reached the maximum at 95 W. The power was

kept at 95 W until the impedance increased to maximum

and automatically stopped. To clear residual cancer cells,

after the electrode bundle was closed, it was turned by 15

degrees and another treatment cycle was performed. This

procedure was repeated to treat each lesion. Ultrasound or

contrast-enhanced ultrasound (CEUS) was used 1 week

after surgery (CEUS was used after 2005). If any residual

lesion was detected, percutaneous RFA guided by ultra-

sound/CEUS was repeated.

TACE

TACE were performed by an interventional radiologist with

over 20 years of experience. To identify the feeding arteries

of the tumor, angiography of celiac, hepatic, superior mesen-

teric, left gastric, and inferior phrenic arteries was performed.

A micro catheter was inserted into the target artery.

A mixture of iodized oil (5–20 mL), epirubicin (30–50 mg)

or Oxaliplatin (50–100 mg) and fluorouracil glycosides

(500–1000 mg) was infused under fluoroscopic monitoring.

The infusing rate was 0.5–1 mL/min until stasis flow in

tumor vascularity was achieved. Finally, a gelatin sponge

was used to embolize the feeding artery of tumor.

Follow-Up Examinations
Regular follow-up examinations were conducted in all

cases. Enhanced CT (accompanied by plain scanning of

the lung) and alpha-fetoprotein (AFP) blood testing were

performed every 3 months for 2 years after surgery and

then every 6 months thereafter.17 To evaluate the effect of

the treatment, the above procedures were performed within

1 month of primary treatment in the TACE group. All

follow up ended on May 30, 2015. Data collection was

conducted and well preserved independently by the clin-

ical study center of the hospital.

Treatment After Relapse for LRCRFA

Group and LR Group
Relapse of Intrahepatic Tumors

Patients with ≤3 tumors and tumors ≤3 cm in diameter

were treated with RFA. Patients with a single tumor larger

than 3 cm were treated with repeated surgical resection.

Patients with tumors >3 cm in diameter and >3 in number

were treated with TACE. Patients with lung or lymph node

metastasis were treated with CT-guided I125 seed implan-

tation (fewer than 5 lesions). Patients with bone metastasis

were treated with radiotherapy.

Statistical Methods
The statistical analyses were performed by a statistician

who was “blinded” to the patients’ actual treatment cate-

gories. SPSS 22.0 was used for statistical analysis. Inter-

group comparisons of qualitative data were performed

using χ2 testing. For quantitative data, t-testing was per-

formed. Kaplan–Meier survival analysis was adopted to
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calculate the OS rate and the DFS rate of the groups. The

log-rank method was used for comparison of survival rates

between the groups. Univariate and multivariate Cox pro-

portional hazards regression models were used to deter-

mine independent risk factors affecting the OS rate.

Differences were considered significant at P< 0.05.

Results
Between 2000 and 2011, 4223 HCC patients were

admitted to our hospital for treatment. Among those

patients, 1293 underwent LR and 559 patients were treated

with TACE. A total of 210 cases were included in this

study according to the inclusion criteria.

In the LRCRFA group, 42 cases were included in the

present study between February 2000 and May 2011. The

total number of tumors was 112, while 47 primary lesions

were removed: 18 from the left liver and 29 from the right

liver. There were 65 small lesions ablated using RFA (34

tumors in the left hepatic lobe and 31 in the right lobe). In

the TACE group, 84 HCC patients treated at the hospital’s

Department of Interventional Radiology between

March 2005 and October 2009 were included. The total

number of tumors was 211. All the lesions were treated

with TACE only (mean 2.93±1.59, 2–9 times in each

case). In the LR group, 84 cases with patients who under-

went LR at the Institute of Hepatobiliary Surgery between

February 2005 and May 2009 were included.

The median time of follow-up for the LRCRFA group,

TACE group and LR groups were 35.7 ± 18.1 months

(3.0–71.3 months), 14.2 ± 17.8 months (2.0–83.3 months)

and 39.3 ± 21.6 months (2.3–76.0 months), respectively. In

the LRCRFA group, no patients withdrew from follow-up,

but 4 and 3 patients withdrew from the TACE group and

LR group, respectively.

Clinicopathological Data
There were no significant differences between the

LRCRFA group and the TACE group (P>0.05). The

TNM stage, number of tumors and maximum tumor dia-

meter of patients in the LRCRFA group were significantly

higher than those in the LR group. (P<0.001, P<0.001 and

P<0.001, respectively). There were no significant differ-

ences between the two groups with respect to other clin-

icopathological data (P>0.05). See Table 2.

Treatment Conditions and Complications
Treatment time, bleeding and duration of hospitalization

were significantly higher in the LRCRFA group than in the

TACE group. (P<0.001, P<0.001 and P<0.001, respectively).

There were no significant differences in surgery time, Pringle

maneuver time, bleeding and duration of hospitalization

between the LRCRFA group and the LR group (P>0.05).

The average time spent in RFA during surgery in the

LRCRFA group was 16.8±6.2 min. In the LRCRFA group,

no thermal damage to surrounding organs or bile ducts

occurred. After surgery, there was 1 case of biliary fistula

and 1 case of incision infection, and both patients recovered

after treatment. One week after surgery, ultrasound/CEUS

suggested a single residual lesion in two cases, and percuta-

neous RFA guided by ultrasound/CEUS was administered

again. There were no cases with obvious complications in the

TACE group. In the LR group, after surgery, there were 2

cases of biliary fistula and 2 cases of pneumonia. These

patients were treated with drainage and anti-inflammatory

Table 2 Clinicopathological Data for Each Group

Factors LRCRFA TACE LR P value

Sex (male/female) 34/8 76/8 75/9 0.139 a/0.152 b

Age (median range) 49.4 (29–76) 52.1 (31–90) 48.5 (24–80) 0.260 a/0.810 b

HBV infected 42/42 84/84 84/84 NA

AFP (ng/mL) # (median range) 4411.6 (2.1–112,989) 14,355.6 (3.0–338,897) 988.1 (1.17–7790) 0.612 a/0.451 b

Cirrhosis 35/42 59/84 62/84 0.105 a/0.151 b

Child–Pugh (A/B) 31/11 55/29 57/27 0.326 a/0.180 b

Degree of differentiation (L/M/H) 5/33/4 NA 10/62/12 NA a/0.808 b

TNM stage (I/II/IIIa) 0/17/25 0/29/55 84/0/0 0.322 a/0.000 b *

Number of tumors # (median range) 2.7 (2–5) 2.5 (2–5) 1 0.404 a/0.000 b *

Tumor distribution (L/R/L&R) 1/7/34 4/60/20 33/51/0 NA

Size of the primary tumor (cm) (mean, SD) (range) 6.0±2.9 (3.2–16.0) 6.7±3.0 (3.3–14.0) 4.0±1.8 (3.1–14.0) 0.306 a/0.000 b *

Notes: aBetween the LRCRFA and the TACE groups. bBetween the LRCRFA and the LR groups. #Non-normal distribution data analyzed using the Wilcoxon rank sum test.

*Between-group comparison, P<0.05.
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treatment, respectively, and all 4 patients recovered. There

was no treatment-related hospital mortality in either group.

Relapse and Treatment for LRCRFA

Group and LR Group
Intrahepatic relapses occurred in 24 and 44 cases in the

LRCRFA group and LR group, respectively. Extrahepatic

relapses occurred in 5 cases in the LRCRFA group (2 in both

liver and lung, 1 in bone, 2 in Lymph nodes) and in 7 cases in

the LR group (4 in both liver and lung, 1 in lung, 2 in Lymph

nodes). There were no significant differences between the two

groups (P>0.05). Relapses were treated as described in the

methods section. In the LRCRFA and LR groups, there were

22 cases (46 times) and 31 cases (49 times) respectively in

which patients underwent RFA for intrahepatic lesions, 6 cases

(14 times) and 7 cases (15 times) respectively inwhich patients

received TACE, and 4 cases (7 times) and 7 cases (9 times)

respectively in which patients received 125 I seed implantation.

In 1 case, radiotherapy was administered for a relapsed bone

lesion in the LRCRFA group and in 6 LR cases patients

received a second LR for single-tumor relapses in the liver.

Survival
The 1, 3, and 5 year OS rates were 83.3%, 50.4%, 45.8%,

61.3%, 16.6%, 10.5% and 85.0%, 57.6%, 46.3% for the

LRCRFA, TACE and LR groups, respectively. The median

OS times of the three groups were 36.1 months (95% CI:

9.3–66.0), 14.3 months (95% CI: 12.0–16.6) and 49.1

months (95% CI: 28.3–69.9), respectively. The OS rate of

the LRCRFA group was significantly higher than that of the

TACE group (P<0.001). There was no significant difference

between the LRCRFA group and the LR group with respect

to OS rate (P=0.544) (Figure 1A). The 1, 3, and 5 year DFS

rates in the LRCRFA group were 52.4%, 29.3%, and 19.5%,

respectively, while the LR group was 65.3%, 51.8%, and

41.2%. The median DFS times of the LRCRFA and LR

groups were 12.1 months (95% CI: 6.6–17.6) and 26.3

months (95% CI: 15.8–36.7), respectively. The DFS rate of

the LRCRFA group was significantly lower than that of the

LR group (P=0.029). See Figure 1B. Univariate analysis and

multivariate analysis Cox regression analysis in LRCRFA

group showed that number of tumors ≥2 was an independent

risk factor for OS rate. See Tables 3 and 4.

Ideal Candidates for LRCRFA
We analyzed the survival rate of patients in the LRCRFA

group who had no more than 4 lesions (LRCRFA-1 group)

(37/42). The 1, 3, and 5 year OS rates were 81.1%, 50.5%,

and 45.4%, respectively, and the 1, 3, and 5 year DFS rates

were 51.4%, 30.7%, and 30.7% respectively. Median OS

and DFS times were 36.1 months (95% CI: 8.7–61.8) and

12.1 months (95% CI: 7.6–16.6), respectively. These were

Figure 1 Kaplan–Meier survival curves for the LRCRFA, TACE and LR groups. (A) The OS curves were plotted in LRCRFA, TACE and LR groups; (B) the DFS curves were
plotted in LRCRFA and LR groups. The number of survival and total patients in each group is presented.
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not significantly different from the corresponding values in

the LR group (χ2=0.434, P=0.510, χ2=3.069, P=0.080) for

OS and DFS rates. The OS rate of the LRCRFA-1 group

was significantly higher than that of the TACE group

(P<0.001). See Figure 2A and B. The survival of patients

with 5 tumors or fewer and primary tumors ≤6 cm in

diameter (LRCRFA-2 group) (30/42) were as follows:

the 1, 3, and 5 year OS rates were 86.7%, 53.8%, and

47.1%, respectively; the 1, 3, and 5 year DFS rates were

56.7%, 34.4%, and 22.9%, respectively. Median OS and

DFS times were 36.1 months (95% CI: 9.8–69.5) and 12.6

months (95% CI: 5.7–19.6), respectively. These were not

significantly different from the corresponding values in the

LR group (χ2=0.150, P=0.698, χ2=2.538, P=0.111) for OS

and DFS rates. The OS rate of the LRCRFA-2 group was

significantly higher than that of the TACE group

(P<0.001). See Figure 2C and D.

Discussion
To the best of our knowledge, this is the first paper to

compare the treatment results of patients with BCLC stage

B HCC who underwent LRCRFA or TACE.

In this study, the OS rate of BCLC stage B HCC patients

who underwent LRCRFA treatment was significantly higher

than that of the TACE group but was no less than the OS rate

of HCC patients with single tumors who underwent resec-

tion. The DFS rate of the LRCRFA group was significantly

lower than that of the LR group. However, close post-

surgical follow-up examinations and active treatment of

recurring lesions could still help promote satisfactory survi-

val for these patients. In the LRCRFA group, the following

two characteristics were associated with favorable long-term

effects: (1) number of tumors ≤4; and (2) number of tumors

≤5 and primary tumor diameter ≤6 cm. OS rate and DFS rate

were not significantly different between the LRCRFA and

LR-only groups. We believe that of BCLC stage B HCC

patients, these individuals are the ideal candidates for

LRCRFA treatment.

Currently, there is no effective surgical treatment strat-

egy for patients with BCLC stage B HCC. The prognoses of

these patients were extremely poor with palliative TACE

according to the guidelines.5,6,18 The results of this study

may provide an effective treatment method for HCC

patients with BCLC stage B cancer. LR combined with

RFA can improve the prognosis of these patients. For recur-

ring tumors after surgery, a second treatment is usually

necessary.19 HCC relapses are mostly intrahepatic.20,21

Early detection and early treatment can improve the prog-

nosis. In the treatment of repeatedly recurring intrahepatic

tumors, RFA has the advantages of being safe, effective,

Table 3 Univariate Analysis of Overall Survival Prognostic

Factors in LRCRFA Group

Factors n HR (95% CI) χ2 P

Gender

Female 8

Male 34 1.289(0.510–3.258) 0.287 0.349

Age (years)

<60 23

≥60 19 2.070(0.857–5.002) 2.613 0.704

AFP (ng/mL)

<20 9

≥20 33 1.404(0.627–3.147) 0.680 0.720

Major Tumor Size (cm)

<5 28

≥5 14 3.906(1.957–9.134) 10.354 0.000

Tumor Number

≤2 4

>2 38 3.260(1.462–5.973) 8.972 0.000

Tumor Location

Mono-lobe 16

Double-lobe 26 1.690(0.699–4.087) 1.358 0.108

Tumor Differentiation

Well 37

Poorly 5 0.549(0.242–1.379) 2.257 0.849

Cirrhosis

No 7

Yes 35 1.297(0.530–3.170) 0.325 0.578

Child–Pugh

A 31

B 11 0.687(0.266–1.572) 1.721 0.678

Table 4 Multivariate Analysis of Overall Survival Prognostic

Factors in LRCRFA Group

Factors β SE Wald

χ2
HR (95% CI) P

Gender 0.430 0.544 0.626 1.538(0.529–4.468) 0.429

Age 0.280 0.734 0.146 2.774(1.186–6.487) 0.703

AFP 0.019 0.596 0.003 1.219(0.317–3.280) 0.903

Major tumor

size

0.960 0.541 3.152 2.612(0.905–7.538) 0.088

Tumor number 1.169 0.475 5.761 3.219(1.269–8.166) 0.001

Tumor location 0.096 0.372 0.067 1.101(0.531–2.281) 0.796

Tumor

differentiation

0.506 0.293 2.143 1.745(0.790–3.312) 0.208

Cirrhosis 0.346 0.264 2.419 1.407(0.705–3.041) 0.212

Child–Pugh 0.110 0.874 0.016 1.116(0.201–6.188) 0.870
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repeatable and minimally invasive.22,23 The application of

IOUS must be emphasized. Preoperative imaging techni-

ques may miss small tumors in the liver.24 IOUS can detect

small lesions that may have been missed before. One study

showed that such detections caused doctors to change treat-

ment strategies in favor of surgical resection in 16.5% of

HCC patients.25 In the present study, IOUS detected small

lesions that had been missed preoperatively in 6 out of 42

patients in the LRCRFA group (14.3%).

Chang showed reported that among 304 patients with

BCLC stage B HCC, the 5-year survival rate was 46.5% after

resection.26 This was similar to the results observed in the

LRCRFA group. Some studies showed that RFA can achieve

similar survival rate compared to SR for tumour < 5 cm.27

Figure 2 Kaplan–Meier survival curves of ideal candidates for LRCRFA. (A) The OS curves were plotted in LRCRFA-1, TACE and LR groups; (B) the DFS curves were

plotted in LRCRFA-1 and LR groups; (C) the OS curves were plotted in LRCRFA-2, TACE and LR groups; (D) the DFS curves were plotted in LRCRFA-2 and LR groups. The

number of survival and total patients in each group is presented.
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Pawlik research has shown combination of LR and RFA treat-

ment is benefit for advanced hepatic malignancies.28

Sandonato reported that, for 1 HCC patient who had multiple

intrahepatic lesions, DFS time reached 3 years after

LRCRFA.29 Eisele performed LRCRFA on 10 HCC patients

with multifocal tumors and reported that the 3-year survival

rate of these patients was 50%.30 Choi performed LRCRFA on

53HCCpatientswithmultifocal tumors, and the treatmentwas

found to be effective: the 1, 3, and 5 year survival rates reached

87%, 80%, and 55%, respectively.31 However, none of these

reports included controls, and some of the cases included

patients with metastatic tumors.

Our study has several limitations. First, there have been

no reports on prospective randomized controlled studies

using combination therapy with resection and RFA for

HCC. This was a retrospective study, so we used a random

method to select cases for TACE and LR groups to avoid

selection bias as much as possible. LRCRFA patients are by

definition ultra-selected because the majority of BCLC

B patients were still treated with TACE, which made rando-

mization difficult, so we included all 42 cases in the

LRCRFA group. Second, the implementation of LRCRFA

surgery not only requires the patient to have a good general

condition, the appropriate number, size and location of the

ablated tumors, but also a skilled medical team. Finally, the

small lesions detected with IOUS were treated directly with

intraoperative RFA and were not biopsied in all cases. The

IOUS is completed by experienced ultrasound physician.

Based on the typical liver cancer image of ultrasound and

postoperative follow-up data, especially the imaging data of

relapsed patients, we have great evidence that these 6 lesions

are liver malignant tumor. We believed that intraoperative

RFA did not cause extra pain in the patients, but not treating

these suspected lesions can lead to poor prognosis. In addi-

tion, frequent biopsy may increase the risks of metastasis

caused by needle track and false negative results.32

Conclusion
In conclusion, for patients with BCLC stage BHCC and fewer

than 5 lesions, active surgical intervention is necessary. LR

combined with RFA can improve the prognosis of these

patients. Patients with BCLC stage B HCC and ≤4 tumors or

≤5 tumors (with largest diameter ≤6 cm) are the ideal candi-

dates for the application of LRCRFA. Our results may change

the current treatment strategies for patients with BCLC stage

B HCC and we will conduct a prospective random controlled

study in the future.
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