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Purpose: To compare overall survival (OS) and progression-free survival (PFS) between
microwave ablation (MWA) and transarterial chemoembolization (TACE) for solitary hepa-
tocellular carcinoma (HCC) smaller than 5 cm.

Methods: Patients with solitary HCC smaller than Scm who initially underwent MWA or
TACE were identified in Chinese PLA General Hospital from June 2010 to October 2015.
Propensity score matching (PSM) was performed with a 1:1 matching protocol. OS and PFS
were compared by using the log-rank test. After matching, subgroup analysis based on tumor
size (<3cm/3.1-5cm) was also conducted. Prognostic factors for OS and PFS were assessed
with Cox proportional hazard regression model.

Results: A total of 202 patients (MWA, n=120; TACE, n=82) were identified. After
matching, 116 patients were included (58 patients for each treatment group). MWA provided
significantly better OS and PFS than TACE for both the entire cohort (OS, P<0.001; PFS,
P<0.001) and the matched cohort (OS, P=0.015; PFS, P<0.001). Subgroup analysis showed
that among patients with tumor of 3cm or less, the MWA group had significantly better OS
(P=0.027) and PFS (P=0.008) than the TACE group. Multivariate Cox regression analysis
showed TACE was associated with worse OS (hazard ratio, 2.385; 95% CI: 1.427, 3.985;
P=0.001) and PFS (hazard ratio, 2.567; 95% CI: 1.820, 3.622; P<0.001).

Conclusion: MWA outperformed TACE for solitary HCC smaller than S5cm in OS and PFS.
For single tumors less than Scm, especially those smaller ones (<3cm), priority should be
given to MWA when making treatment options between MWA and TACE.
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Precis’ Statement
This paper reported the comparative results in therapeutic effectiveness between
MWA and TACE for solitary HCC smaller than S5cm.

Introduction
Hepatocellular carcinoma (HCC) is the fifth most common cancer and the second
most frequent cause of cancer mortality globally.! As suggested by clinical

practice guidelines of American Association for the Study of Liver Diseases
(AASLD),” European Association for the Study of the Liver (EASL)’ and
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National comprehensive Cancer Network (NCCN),* ther-
mal ablation dominated by radiofrequency ablation
(RFA) is an alternative option for patients with early
HCC, especially for those ineligible resection or liver
(MWA), as
a relatively new ablation technique, showed promising

transplantation. Microwave ablation
results due to its satisfactory treatment controllability
and overall coagulation performance.>® Therefore, in
latest 10 years, MWA has found an increasingly applica-
tion for early stage HCC’ and gradually becoming pop-
ular in Europe and the USA.®

Transarterial chemoembolization (TACE), despite of
being the first-line therapy for intermediate-stage HCC, is
also used in patients with early stage HCC as a bridge to liver
transplantation (LT) or a treatment option when LT, hepatic
resection (HR), and ablation are not possible, in keeping with
the stage migration strategy.” As mentioned in EASL guide-
lines, in daily clinical practice, TACE is widely applied out-
side intermediate HCCs.>'® Approximately, 22-43% of
TACEs are performed in early stage’ and some studies
reported that similar to RFA or MWA, repeat TACE can
realize a complete ablation for early stage HCC.'"'? In
treating early stage HCC, there were six studies comparing
thermal ablation and TACE."*" '8 However, to our best
knowledge, there is no research comparing MWA and
TACE for early stage HCC and the comparison result in long-
term treatment outcome between TACE and thermal ablation
is not very clear. Hence, we conducted this study to compare
the overall survival (OS) and progression-free survival (PFS)
between MWA and TACE for patients with solitary HCC less
than Scm.

Materials and Methods

Patients

This retrospective study was approved by the institutional
review board of Chinese PLA General Hospital and com-
plied with the Declaration of Helsinki. Procedure-specific
informed consent was obtained from each patient. Patients
were selected from HCC patients who underwent TACE or
MWA at Chinese PLA General Hospital, from June 2010
to October 2015.

Patient selection was performed with the following
criteria: 1) diagnosis of HCC confirmed by liver biopsy
or made clinically according to the European Association
for the Study of the Liver (EASL) imaging criteria; 2)
single nodule with a diameter <5 cm; 3) patients were
initially treated with MWA or TACE; 4) Child-Pugh

class A or B; and 5) Eastern Cooperative Oncology
Group (ECOG) performance status of 0 to 2. The exclu-
sion criteria included: 1) serious comorbidity including
malignant tumors other than HCC; 2) evidence of gross
vascular invasion, portal thrombosis or extrahepatic metas-
tases at diagnosis; and 3) underwent resection or liver
transplantation after MWA or TACE.

In total, 202 HCC patients meeting these criteria were
identified using the protocol shown in Figure 1. Of these,
120 and 82 patients were initially treated with MWA or
TACE, respectively. In the 82 patients who underwent
TACE, surgery and thermal ablation could not be per-
formed in the following cases: 1) ineligible for surgery
due to inadequate hepatic functional conditions (bilirubin
level, portal hypertension, and ascites) or extrahepatic
comorbidities; 2) increasing risk of thermal injury or
inadequate safe margin due to tumor location (close to
diaphragm, gallbladder, heart or under the capsule); and
3) refusing HR and MWA due to advanced age, financial
concerns or individual preferences after a full explanation
of the advices from practice guidelines.”*

Procedures
MWA was performed by four specialized interventional
doctors (P.L. and X.L.Y., each with 20 years of experience;
Z.G.C. and Z.Y.H., each with 15 years of experience).
After general anesthesia, MWA was performed under stan-
dard hemodynamic monitoring using the microwave abla-
tion system (KY-2000; Canyou Medical Instruments,
Nanjing, China), which consists of a microwave generator,
flexible coaxial cables and cooled shaft antennae. For
tumors less than 2.0 cm, one antenna was inserted; for
tumors measuring 2.0 cm or larger, two antennae were
inserted with the distance of 1.0 to 2.5 cm. During the
MWA procedure, the microwave energy application was
set at 4060 W for 5-10 mins in a session. Immediately
following the MWA procedure, contrast-enhanced ultra-
sound (CEUS) was conducted to evaluate the complete-
ness of the ablation. MWA was considered to be complete
until the hyperechoic ablation zone completely covered the
entire tumor in CEUS. An additional session of MWA was
performed if the CEUS suggested an incomplete ablation.
TACE was conducted by two specialized interventional
radiologists (M.Q.W. with 25 years of experience and
F.Y.L. with 15 years of experience). After intravenous
moderate sedation and local anesthesia, a 2.6-Fr micro-
catheter (Progreat, Terumo Corporation) was used to select
the tumor feeders at the level of the segmental or
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4777 HCC patients treated by MWA or TACE from June 2010 to
October 2015 at Chinese PLA General Hospital

674 patients treated with MWA or TACE for solitary HCC <5cm

assessed for eligibility

-

=

Excluded (n=472)

Evidence of vascular invasion, portal thrombosis or
extrahepatic metastases at diagnosis (n=347)
Subsequently underwent HR or LT (n=119)

serious comorbidity other than HCC (n=6)

[ 202 HCC patients identified

120 patients treated
with MWA

Figure | Flowchart of patient selection.

subsegmental artery. Then, a mixture of iodized oil
(Lipiodol; Laboratoire Andre Guerbet, Aulnay-sous-Bois,
France) and doxorubicin hydrochloride (Adriamycin;
Pharmacia & Upjohn, Peapack, NJ, USA) was infused
through the feeding vessels. The dosage of doxorubicin
hydrochloride and iodized oil depended on tumor size and
vascularity. Thereafter, the feeders were embolized with
gelatin sponge pledgets (Jinling Pharmaceutical Limited,
Nanjing, China). The TACE procedure was ended until
complete stagnation of feeding arterial flow was achieved.

Both MWA and TACE were performed during standard
hemodynamic monitoring after intravenous anesthesia was
achieved. All patients were followed up via combining
contrast-enhanced imaging (CT or MR imaging), liver
function test and levels of a-fetoprotein (AFP) at 1, 3, 6,
9 and 12 months after the procedure and thereafter every 6
months. Treatment response was assessed at 1 month after
TACE or MWA based on the modified Response
Evaluation Criteria in Solid Tumors (mRECIST), which
include complete response (CR), partial response (PR),
stable disease (SD) and progressive disease (PD).'? If

82 patients treated
with TACE

CR was not achieved after MWA or TACE, patients
would accept systematic therapy with sorafenib.

Data Measurement
Clinical and laboratory data were collected via reviewing
the electronic medical records. Child-Pugh class and

0 were

model for end-stage liver disease (MELD) score’
assessed based on the collected clinical and laboratory
variables. The primary outcomes were overall survival
(OS) and progression-free survival (PFS), both calcu-
lated from date of initial treatment to date of death and
date of disease progression, respectively, or to
October 31, 2018. In the assessment of PFS, disease
progression included the development of local tumor
progression, distant hepatic progression (the appearance
of one or more new lesions) and extrahepatic progres-
sion. For patients evaluated as PD, the PFS was calcu-
lated as 1 month; for patients evaluated as CR, PR or
SD, the PFS was calculated as the method described
above. The secondary outcomes included treatment
response and complications. Major complication was
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defined as an event that result in substantial morbidity
and disability that increases the level of care, or results
in hospital admission, or substantially lengthens the hos-

pital stay.*'-*?

Statistical Analysis

Data were presented as mean £ SDs for continuous variables
and as percentages for categorical variables according to
treatment modality grouping. Continuous variables were
compared with Kruskal-Wallis test, and categorical vari-
ables were compared with chi-square test. OS and PFS
were plotted by means of the Kaplan-Meier method and
compared with the log-rank test. To balance the baseline
clinical variables and control the confounder bias, propen-
sity score matching (PSM) was applied. Propensity score
was estimated by generating a logistic regression model with
the treatment options as the dependent variable and baseline
characteristics including age, sex, tumor size, Child-Pugh
class, serum AFP level and the presence of liver cirrhosis as
covariates. Matching was performed with a 1:1 matching
protocol with the inverse probabilities of treatment (IPTW)
and caliper width was set as 0.05 standard deviations.
Standardized differences were estimated for the balanced
baseline covariates before and after matching to exam bal-
ance. Standardized differences of less than 10% for a given
covariate indicate a relatively small imbalance. Before and
after PSM, OS, PFS and treatment response were compared
between the MWA group and the TACE group. For the
matched cohort, subgroup analysis based on tumor size
was conducted to compare treatment response, OS and
PFS between MWA and TACE. Prognostic factors for OS
and PFS were assessed by using Cox proportional hazard
models for all patients for the entire cohort before PSM.
Data were analyzed with the use of statistical packages
R (The R Foundation; http:/www.r-project.org; version
3.1.2 2014-10-31) and Empower (R) (www.empowerstatus.
com; X&Y Solutions Inc.).

Results

Baseline Characteristics of Patients

The baseline characteristics of patients are summarized in
Table 1. Before PSM, patients who underwent TACE had
a higher prevalence of ascites (14.6% vs 2.5%, P=0.002),
a higher frequency of Child-Pugh B (11.0% vs 0.7%,
P=0.008) and a higher proportion of tumors larger than
3cem (68.3% vs 29.2%, P<0.001) than patients who under-
went MWA. After PSM, a total of 58 patients from each

group were matched by applying one-to-one matching.
Variables of baseline characteristics showed no significant
differences between the two groups.

Treatment Response

In terms of the number of procedures, the sessions in the
MWA group were less than those in the TACE group for
the unmatched cohort (1.1 £0.3 vs 1.2 £ 0.5, P=0.019) but
not for the matched cohort (1.1 + 0.3 vs 1.3 £ 0.6,
P=0.056) (Table S1).

As for the treatment response, before PSM, CR rates of
the TACE group were 69.5%, significantly lower than that
of the MWA group (98.3%, P<0.001). After PSM, signifi-
cant differences remained between the two groups (TACE
vs MWA, 72.4% vs 100.0%, P<0.001) (Table S1).

Overall Survival

For the entire cohort, the median follow-up duration of the
MWA and TACE groups was 44.0 months (range, 3.0—
100.0 months) and 40.5 months (range, 3.0-89.0 months),
respectively (P = 0.181). During the follow-up, 28 of 120
(23.3%) patients in the MWA group, 44 of 82 (53.7%) in
the TACE group died. The 1-, 3-, and 5-year cumulative
probabilities of OS were 97.5%, 84.3% and 71.6% in the
MWA group and 85.2%, 58.2%, 43.3% in the TACE
group, respectively (P <0.001) (Figure S1). After PSM,
by the end of follow-up, 16 (27.6%) patients in the MWA
group and 32 (55.2%) patients in the TACE group died.
A comparison in OS of the two groups is shown in
Figure 2. The cumulative OS rate at 1, 3, and 5 years
were 96.5%, 76.4%, and 70.2% for the patients in MWA
group and 87.8%, 59.1%, and 43.6% for patients in TACE
group with significant difference (P = 0.015). In subgroup
analysis based on tumor size, MWA provides better OS
than TACE for patients with tumor of 3cm or smaller
(P=0.027) but not for those with tumor of 3.1-5cm (P =
0.244) (Figure 3).

In multivariate Cox regression analysis, advanced age
(hazard ratio, 2.937; 95% CI: 1.796, 4.803; P<0.001), male
sex (hazard ratio, 2.235; 95% CI: 1.173, 4.392; P=0.020),
tumor of 3.1-5cm (hazard ratio, 1.792; 95% CI: 1.075,
2.987; P=0.025), and TACE (hazard ratio, 2.385; 95% CI:
1.427, 3.985; P=0.001) were identified as independent
predictors of poor survival (Table 2).

Progression-Free Survival
For the entire cohort, disease progression was diagnosed in
66 of 120 (55.0%) patients in the MWA group and 71 of
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Table | Baseline Characteristics of the Patients Before and After PSM
Parameter Unmatched Cohort Matched Cohort
MWA Group TACE Group P Value | MWA Group TACE Group P Value
(n=120) (n=82) (n=58) (n=58)
Age (60y/>60y) 77/43 45/37 0.185 34/24 35/23 0.850
Sex (female/male) 19/101 16/66 0.498 9149 9/49 1.000
Tumor size (cm) <0.001 0.850
<3 85 (70.8%) 26 (31.7%) 23 (39.7%) 24 (41.4%)
>3 35 (29.2%) 56 (68.3%) 35 (60.3%) 34 (58.6%)
HBV (%) 108/12 67/15 0.089 50/8 48/10 0.798
HCV () 8/112 12/70 0.091 7/51 9/49 1.000
Cirrhosis (absent/present) 12/108 7175 0.810 5/53 6/52 0.751
Child-Pugh class (A/B) 118/2 73/9 0.008 56/2 55/3 1.000
a-fetoprotein (ug/L) 0.187 1.000
<400 106 (88.3%) 67 (81.7%) 47 (81.0%) 47 (81.0%)
>400 14 (11.7%) 15 (18.3%) 11 (19.0%) I (19.0%)
Ascites (absent/present) 11773 70/12 0.002 55/3 54/4 1.000
Esophageal varix (absent/ 94/26 60/22 0.397 42/16 44/14 0.672
present)
Serum albumin (g/dL) 39.6 + 46 388+ 53 0.348 394+ 48 39.5+48 0.949
Total bilirubin (mg/dL) 1.0 £ 0.6 I.1 £0.5 0.057 1.0+07 1.0 £0.5 0.150
International Normalized Ratio .1 £0.2 I.1 £0.1 0.891 12+£0.2 I.1 £0.1 0.713
(INR)
Creatinine (mg/dL) 09 +04 0.8 +0.2 0.294 09 +05 08 +02 0.584
MELD score 5.7+ 44 54+28 0.997 62+54 55+30 0.989
ECOG performance status (0/21) | 88/32 59/23 0.828 44/14 47111 0.498
Diabetes (absent/present) 98/22 66/16 0.833 46/12 48/10 0.636
Hypertension (absent/present) 98/22 58/24 0.069 46/12 44/14 0.656
Coronary heart disease (absent/ | 112/8 7913 0.530 54/4 56/2 0.679
present)

82 (86.6%) in the TACE group. The cumulative PFS rates
at 1, 3 and 5 years were significantly better in the MWA
group compared with those in the TACE group (79.7%,
52.9% and 32.4% vs 60.5%, 15.2% and 8.5%, P<0.001)
(Figure S2). For the matched cohort, disease progression
occurred in 34 (58.6%) patients in the MWA group and 52
(89.7%) in the TACE group during the follow-up.
Consistent with the comparison results before PSM, the
1-, 3-, and 5-year cumulative PFS rates of the MWA group
were significantly greater than those of the TACE group
(70.0%, 47.5% and 31.5% vs 58.9%, 11.5% and 4.6%,

P<0.001) (Figure 4). In subgroup analysis, the cumulative
PFS rates were significantly higher in the MWA group
than those in the TACE group for both the tumors of
3cm or smaller (P=0.008) and the tumors of 3.1-5cm
(P=0.009) (Figure 5).

As Table 2 shows, in multivariate Cox regression ana-
lysis, TACE was an independent risk factors associated
with worse PFS (hazard ratio, 2.567; 95% CI: 1.820,
3.622; P<0.001) after adjusting possible risk factors
including age (hazard ratio, 1.548; 95% CI: 1.080, 2.220;
P=0.017), sex (hazard ratio, 1.608; 95% CI: 0.996, 2.597,
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1,001 hydrothorax, ascites or liver abscess were treated with
ultrasound-guided percutaneous drainage, and conserva-
e tive treatment was given when necessary. All these
é — complications were relieved before discharge. No life-
=
0 threatening complications were observed after either
2050
E TACE procedure.
E
o)
0.25
Log rank test, P=0.015 Discussion
MWA, despite of being a recent development in the field
0.00- . . .
s = = = ¥ of tumor ablation, has been proposed in clinical

Duration of follow up (months)

Figure 2 Comparison of the overall survival of HCC patients between the MWA
group and the TACE group after PSM. Significantly better survival was found for
HCC patients undergoing MWA.

P=0.052), HBV infection (hazard ratio, 1.536; 95% CI:
0.893, 2.643; P=0.121) and the presence of comorbid
coronary heart disease (hazard ratio, 0.504; 95% CI:
0.201, 1.261; P=0.143).

Major Complications

There was no significant difference in complication
incidence between TACE and MWA (TACE vs MWA,
3.3% vs 2.4%, P=0.713). Of the 82 patients who under-
went TACE, one patient developed liver abscess and one
patient developed femoral artery pseudoaneurysm. Of
the 120 patients who underwent MWA, four patients
developed major complications including hydrothorax
(n=2), ascites (n=1) and liver abscess (n=1). Patients
with femoral artery pseudoaneurysm were treated with

ultrasound-guided thrombin injection; patients with
Tumor <3cm

1.00

T 075

g

2

2 050

=

& 025

~ Log rank test, P =0.027
0.00-

0 20 40 60 80
Duration of follow up (months)

guidelines”™ as an effective intervention for HCC
patients. According to a latest meta-analysis including
9 clinical studies, for HCC in BCLC stage 0 and stage
A, MWA is comparable to hepatic resection in terms of
OS and PFS, and is associated with shorter operation
time, less blood loss amount and fewer complications.?
Besides, comprehensive analysis on comparing MWA
and RFA for early stage HCC also suggested the similar
effectiveness with an apparent superiority of MWA
in larger tumors (3—5cm).** Therefore, MWA is
a promising minimally invasive treatment for early
HCC, especially for the larger tumors. Meanwhile,
TACE, despite of being recommended for intermediate-
stage HCC in the guidelines, has also been a wvalid
option for patient ineligible for curative treatment with
early-stage HCC in clinical practice.”>**® However, there
is a paucity of study comparing therapeutic effectiveness
between MWA and TACE for HCC in early-stage.
Hence, to present more clinical reference of the treat-
ment allocation for early-stage HCC, we conducted this
retrospective study.

Tumor 3-5cm

1.001

0.501

Cumulative survival

Log rank test, P =0.244

0 25 50 75 100
Duration of follow up (months)

Figure 3 Subgroup analysis of the overall survival of HCC patients undergoing MWA or TACE based on the tumor size (<3 or 3.1-5 cm). MWA provides better OS than
TACE for patients with tumor of 3cm or smaller but not for those with tumor of 3.1-5cm.
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Table 2 Univariate and Multivariate Analyses of Prognostic Factors for Overall Survival and Progression-Free Survival
Variables Overall Survival Progression-Free Survival
Univariate Multivariate Analysis Univariate Multivariate Analysis
Analysis Analysis
P Value Hazard | 95% CI P Value | P Value Hazard | 95% CI P Value
Ratio Ratio
Age (>60y vs <60y) <0.001 2937 1.796, 4.803 | <0.001 0.055 1.548 1.080, 2.220 | 0.017
Sex (M vs F) 0.009 2.235 1.137, 4392 | 0.020 0.118 1.608 0.996, 2.597 | 0.052
Treatment modality (TACE vs | 0.004 2.385 1.427, 3.985 | 0.001 <0.001 2.567 1.820, 3.622 | <0.001
MWA)
HBV (+ vs ) 0.995 0.428 1.536 0.893, 2.643 | 0.121
HCV (+ vs -) 0.996 0.945
Serum albumin (g/L) 0451 0.710
Creatinine (mg/dL) 0.650 0.304
Total bilirubin (mg/dL) 0.322 0.249
International Normalized Ratio | 0.503 0.999
(INR)
Cirrhosis (+ vs —) 0.476 0.566
Ascites (+ vs —) 0.373 0.695
Esophageal varix (+ vs —) 0.269 0.804
Child-Pugh class (B vs A) 0.955 0.781
MELD score 0.894 0.768
ECOG performance status (>| [ 0.915 0.595
vs <I)
Hypertension (+ vs —) 0.226 1.496 0.891,2.512 | 0.128 0.692
Diabetes (+ vs —) 0.493 0.222
Coronary heart disease (+ vs —) | 0.896 0.226 0.504 0.201, 1.261 | 0.143
Tumor Dmax (>3cmvs <3cm) | 0.010 1.792 1.075, 2.987 | 0.025 0.399
a-Fetoprotein (>400ug/L vs 0.123 1.576 0.879, 2.827 | 0.127 0.843
<400pg/L)

Our results showed that MWA has better survival ben-
efits than TACE in OS for solitary HCC of 5cm or less and
the superiority of MWA was significant in subgroup ana-
lysis of tumors of 3 c¢cm or less. Similarly, previous study
also reported that the other thermal ablation technique,
RFA was superior to TACE for patients with smaller
tumor burden.'® Hence, this finding suggests that HCC
patients with smaller solitary tumor may be better candi-
dates for MWA compared with TACE.

In terms of PFS, the results suggested that for single-
nodule HCC of 5cm or smaller, TACE was inferior to
MWA and was an independent risk factor for worse
PFS. This is similar with the results of Lee’s study'*
that TACE was a negative factor for PFS in treating
single HCC (3—-5cm). A possible reason for the better
local tumor control of MWA was its better treatment
response. In fact, the efficacy of TACE is influenced
by many factors including feeding arterials and tumor
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Figure 4 Comparison of the progression-free survival of HCC patients between
the MWA group and the TACE group after PSM. Significantly better PFS was found
for HCC patients undergoing MWA.

size. Adequate embolization is relatively easy for
lesions with single feeding artery, but more difficult
for tumors with complex feeders.?”-*® However, MWA,
due to a lower susceptibility to heat-sink effects and

1,229 is seldom

stronger coagulation ability for vesse
influenced by the factors in feeding arterials.

For the 3.1-5cm lesions, although our results revealed
that MWA was not more effective than TACE in OS, the
comparative results were clinically relevant. The compari-
son in PFS showed that MWA is superior to TACE, which
makes it a favorable treatment modality in improving the
life quality of patients and saving medical expanse. Besides,
it cannot be completely confirmed by this retrospective
observational study that MWA was not superior to TACE
in OS. Further prospective study with longer follow-up
periods will help to get a more powerful conclusion.

T <

= 1.00] Tumor <3cm
Z -4
g :
% U
8 075 "L Log rank test, P = 0.008
= -
£
2
© 0.501
el
2
=
v
Z 0.25
=3
C 0.001

0 20 40 60
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In terms of complications, no significant difference in
major complication rate between the MWA group and the
TACE group. This was in accordance with the results from
other similar comparative studies’' and suggested that
both MWA and TACE were safe treatment for solitary
HCC less than 5cm.

This study has some limitations. First, inherent selec-
tion bias cannot be completely avoided in this cohort
study. To reduce the influence of this bias on the compara-
tive outcomes in OS and PFS, propensity score matching
analysis was applied. Second, CECT was used to evaluate
the response of TACE, which may inevitably overestimate
the efficacy of TACE because of the interference from the
iodized oil in the judgement of hyper-enhancement of
tumor. However, although the CR rate of TACE was
relatively high in this retrospective study, the superiority
of MWA remained in the comparison in treatment
response. Third, our results may not be representative of
the entire world because this study was conducted in
single medical center.

In conclusion, results of this study showed that
MWA outperformed TACE for solitary HCC smaller
than 5cm in OS and PFS, especially for the tumors of
3cm or smaller. In clinical practice, for single tumors
less than S5cm, especially those smaller ones (<3cm),
priority should be given to MWA when making treat-
ment options between MWA and TACE. Besides, when
TACE is applied as an initial treatment, more endeavor
should be taken to achieve complete response and
closed follow-up for disease progression should be

underwent.
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Figure 5 Subgroup analysis of the progression-free survival of HCC patients undergoing MWA or TACE based on the tumor size (<3 or 3.1-5 cm). MWA provides better

PFS than TACE for patients in the two subgroups.
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