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Background: Prophylactic transarterial chemoembolization (p-TACE) is strongly recom-

mended for hepatocellular carcinoma (HCC) patients with microvascular invasion (MVI),

but the potential beneficiaries remain controversial.

Methods: Data of HCC patients withMVIwho underwent R0 resection betweenDecember 2013

andDecember 2015were identified through the primary liver cancer big data. Disease-free survival

(DFS) and overall survival (OS) were compared between patients who received p-TACE or not

using Kaplan–Meier survival curves before and after propensity scoring match (PSM).

Results: A total of 695 patients were eligible for this study, including 199 patients (28.6%)

receiving p-TACE and 496 patients (71.4%) receiving resection alone. In the crude cohort, median

DFS and OS were longer in the p-TACE group than those in the non-TACE group without

significant differences (25.0 months vs 24.2 months, P=0.100; 48.0 months vs 46.5 months,

P=0.150; respectively), but significant differences were observed both in DFS and OS (both

P<0.05) after 1:1 PSM. p-TACE was identified as one of the independent risk factors of both

DFS and OS using multivariate analysis in the matched cohort (HR=0.69, 95% CI=0.54–0.88;

HR=0.66, 95% CI=0.50–0.88; respectively). Subgroup analysis showed that p-TACE could ben-

eficiate patients if they were male, aged ≥50 years old, had HBV infection, preoperative AFP level

≥400 ng/mL, Child-Pugh grading A, no transfusion, single tumor, tumor diameter ≥5cm,

Edmondson–Steiner grading I/II, capsule, or BCLC stage A, CNLC stage Ib, AJCC stage II both

in DFS and OS (all P<0.05).

Conclusion: With the current data, we concluded that not all HCC patients with MVI would

be benefited from p-TACE, and p-TACE could benefit patients with “middle risk” according

to the current staging systems.

Keywords: hepatocellular carcinoma, microvascular invasion, R0 resection, transarterial

chemoembolization

Introduction
In the recent decade, microvascular invasion (MVI) has been proposed as an

aggressive biomarker of hepatocellular carcinoma (HCC).1,2 The incidence of

MVI is reported to be approximately 15% to 57%,3 which would be higher after

the advocation of MVI detecting in pathology. Patients with MVI are much more
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likely to endure recurrence and suffer a worse prognosis,4,5

hence strategies intended to prevent the recurrence and

improve the prognosis are well concerned in the heads of

hepatobiliary surgeons.

Sorafenib, transarterial chemoembolization (TACE),

radiotherapy and hepatic arterial infusion chemotherapy

(HAIC) have been tried prevalently as adjuvant treatments

in clinic,6–9 among of which TACE is preferred in China.

Patients with “high risk” are strongly recommended to

receive p-TACE,10,11 although it has been rarely identified

in the current guidelines. Recently, patients with MVI

were found to be benefited from the p-TACE,12–14 which

was also confirmed in our previous meta-analysis.15

However, who could be benefited most from the p-TACE

remains controversial.

In the present study, data of patients with HCC and

MVI were extracted from the primary liver cancer big data

(PLCBD) in China as reported previously.16 The efficacy

of p-TACE on patients with MVI was re-evaluated, and

the potential beneficiaries were furtherly identified.

Materials and Methods
Ethics Approval and Consent to

Participate
This study was conducted under the guideline of the 1975

Declaration of Helsinki (revised in 2013) and was approved

by Mengchao Hepatobiliary Hospital of Fujian medical

University’s Ethics Committee (No. 2019_039_01).

Considering that patient medical data were analyzed retro-

spectively, all informed consents were waived by the ethics

committee. Of note, no patients-identifiable information was

utilized.

Patient Selection
HCC patients underwent R0 resection from December 2013

to December 2015 were identified. Data including baseline

characteristics (age, gender, HBV infection, preoperative

AFP level, Child-pugh grading, cirrhosis), operation para-

meters (transfusion), tumor characteristics (tumor number,

tumor size, differentiation, capsule, satellite), and follow-up

were extracted from PLCBD by an IT engineer, and then

were verified by three independent researchers (Lei Wang,

Qiao Ke, and Kongying Lin). Patients whomet the following

criterial were enrolled if they had 1) underwent an R0 resec-

tion, 2) pathological diagnosis of HCC and MVI. Patients

who had 1) hepatectomy for recurrent HCC, 2) extrahepatic

metastasis, 3) macrovascular or bile duct invasion, 4) lymph

node metastasis, 5) mortality within one month after sur-

gery, 6) patients receiving TACE within four weeks or

beyond eight weeks after resection, 7) incomplete clinical

data were excluded in this study.

Definitions
MVI was defined as the presence of tumor cells in a portal

vein, hepatic vein, or large capsule vessel of the liver

tissue adjacent to the tumor edge, which was only detected

under microscopy.3,17

R0 resection was defined as no tumor residual in sur-

gical margin under microscopy.18

Interventions
p-TACE was defined as TACE conducted within four to

eight weeks following resection as depicted previously.16

Briefly, TACE was conducted through the femoral artery

using Seldinger technique, and 5-F catheter or microcath-

eter was selectively inserted into the appropriate hepatic

artery under the guide of digital subtraction angiography

(DSA). And then, chemotherapeutic agents including cis-

platin (10–30 mg), doxorubicin hydrochloride (10 mg) and

pharmorubicin (20–40 mg) were injected slowly followed

by an emulsion of lipiodol (2–5 mL).

Perioperative management of TACE is conducted

according to the Chinese guideline,18 which typically

includes routine items such as blood, liver function, and

coagulation. Patients are strongly not recommended to

receive TACE if they have jaundice (total bilirubin >52

µmol/L), Cr>176.8µmol/L, white blood cell counting

<3.0×109/L, plate counting <50×109/L.

Follow-Up and Definition of Endpoints
All patients were periodically followed up according to the

recommendation of the Chinese guideline.18 Briefly, fol-

low-up was conducted once every 2–3 months in the first 2

years, once every 6 months from 2 to 5 years, and once

every year after 5 years. AFP, and abdominal ultrasound

were the routine follow-up items, and computed tomogra-

phy (CT) or magnetic resonance imaging (MRI) was war-

ranted if recurrence was clinically suspected. Recurrence

or metastasis was defined as new lesions with radiologic

characteristics of HCC, and further treatment was imme-

diately started once recurrence was confirmed.

The primary endpoint was disease-free survival (DFS),

which was defined as from the data of resection to the data

of recurrence (either intrahepatic or extrahepatic) or the

date of the latest follow-up. The secondary endpoint was
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overall survival (OS), which was calculated from the data

of resection to either the data of death or the latest follow-

up. Follow-up data for all patients were summarized in

October 2018, with a median observation time of 30

months.

Adverse events (AE) of p-TACE were recorded within

two months after p-TACE, which were evaluated accord-

ing to the Clavien-Dindo standardized classification.19

Clinicopathological Variables
Potential variables associated with the prognosis of HCC

patients were determined according to previous studies.16,20

Tumor size, number, differentiation, satellite, and capsule

were extracted from histopathological examination. Tumor

size (<5 cm vs. ≥5cm), and tumor number (single vs multiple)

were categorized according to the American Joint of Cancer

Committee system (AJCC),21 and differentiation was deter-

mined based on the Edmondson–Steiner grading system,

which was categorized as I/II vs III/IV according to the pre-

vious report.22 HBV infection was defined as history of HBV

infection, regardless of status of HBsAg and HBV-DNA. The

data of blood transfusion were extracted from anesthesia

records, which typically included intraoperative transfusion

of red blood cell and plasma. Age (<50 years old vs.≥50
years old) was categorized as previously reported,16 and pre-

operative AFP levels (<400 ng/mL vs.≥400 ng/mL) were

categorized using cutoff value of previous studies.23 In addi-

tion, all patients were categorized according to the newly

Barcelona Clinic Liver Cancer staging system (BCLC, 0, A,

B),24 China Liver cancer staging system (CNLC, Ia, Ib, IIa,

IIb),18 and AJCC staging system (Ia, II, IIIa).21

Statistics
Propensity score matching (PSM) was adopted to minify

the selection bias.25 Potentially confounding factors either

unbalanced in the baseline Table or independent in the

multivariable cox model were matched by a one-to-one

ratio using the nearest neighbor method with a caliber

of 0.2.

Clinicopathological variables were evaluated by the

chi-square test or Fisher’s exact test between the two

groups before and after PSM. Medians DFS and OS with

hazard ratio and confidence interference (CI) 95% between

groups of p-TACE and non-TACE were determined using

the Kaplan–Meier method before and after PSM between

the TACE group and non-TACE group. Risk factors asso-

ciated with DFS and OS were identified by univariate

analysis, and then risk factors with P<0.05 were selected

to identify corresponding independent risk factors using

the enter method of the multivariate Cox regression model.

Subgroup analysis for age (<50 years vs ≥50 years),

gender (female vs male), HBV infection (no vs yes),

cirrhosis (no vs yes), AFP (<400ng/mL vs ≥400ng/mL),

Child-pugh grading (A vs B), transfusion (no vs yes),

tumor number (single vs multiple), tumor size (<5 cm

vs.≥5 cm), capsule (no vs yes), differentiation (I/IIvs. III/

IV), satellite (no vs yes), and BCLC (0 vs A vs B), CNLC

(Ia vs Ibvs. IIa vs IIb), and AJCC (Ia vs II vs IIIa) staging

systems were performed using the Kaplan–Meier method,

and then forest plot of subgroup analysis was depicted

with each estimated HRs and 95% CI.

All the data were analyzed via R-studio using “Table 1”,

“MatchIt”, “survminer”, “survival”, “forestplot” packages.

Statistically significance was determined by two-sided sig-

nificant levels of 0.05.

Results
Initially, 1046 HCC patients were confirmed with MVI by

pathology, 38 patients (3.6%) were excluded for recurrent

HCC, 33 patients (3.2%) were combined with extrahepatic

or lymph metastasis, 169 patients (16.2%) were involved

with macrovascular or bile duct invasion, and 21 patients

(2.0%) with perioperative mortality. During the period of

follow-up (2.0–67.0 months), 39 patients (3.7%) lost to

follow-up. Finally, 695 patients were enrolled in this study,

and 199 patients (28.6%) received p-TACE four to eight

weeks after surgery (Figure 1).

Patients’ Characteristics
The baseline characteristics of the eligible patients are

shown in Table 1. Of note, the incidence of patients with

multiple tumors was significantly higher in the p-TACE

group than that in the non-TACE group (31.7% vs 22.2%,

P=0.01, Table 1), and patients with advanced stages were

much more likely to receive p-TACE (Table 1). After 1:1

PSM, the baseline characteristics between the two groups

were well balanced (all P>0.05).

Primary and Secondary Endpoint
In the crude cohort, no difference was observed between

groups of p-TACE and non-TACE in the term of median

DFS (25.0 months vs 24.2 months, P=0.100, Figure 2A).

The 1-, 3-, and 5-year DFS in the groups of p-TACE and

non-TACE were 70.4% vs 65.3%, 44.2% vs 38.7%, and

39.2% vs 34.9%, respectively. Similar result was observed

in the median OS between groups of p-TACE and non-
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TACE (48.0 months vs 46.5 months, P=0.150, Figure 2B)

with equivalent 1-, 3-, and 5-year survival rates (91.5% vs

81.6%, 62.8% vs 57.3%, 53.8% vs 51.9%, respectively).

After 1:1 PSM, the median DFS in the TACE was

significantly longer than that in the non-TACE groups

(25.0 months vs 22.1 months, P=0.006, Figure 2C), and

the 1-, 3-, and 5-year DFS in the two groups were 70.4%

vs 61.8%, 44.2% vs 33.7%, and 39.2% vs 30.7%, respec-

tively. Significant difference was also observed in the

median OS between groups of p-TACE and non-TACE

(48.0 months vs 30.0 months, P=0.013, Figure 2D), and

the 1-, 3-, and 5-year SR in the two groups were 91.5% vs

78.9%, 62.8% vs 51.3%, and 53.8% vs 48.2%,

respectively.

Table 1 Clinicopathological Characteristics Before and After PSM

Characteristic Before PSM After PSM P-value

TACE (n=199) Non-TACE (n=496) TACE (n=199) TACE (n=199) Non-TACE (n=199)

Age (years) <50 81 (40.7%) 200 (40.3%) 0.994 81 (40.7%) 84 (42.2%) 0.839

≥50 118 (59.3%) 296 (59.7%) 118 (59.3%) 115 (57.8%)

Gender Female 23 (11.6%) 68 (13.7%) 0.525 23 (11.6%) 26 (13.1%) 0.76

Male 176 (88.4%) 428 (86.3%) 176 (88.4%) 173 (86.9%)

HBV No 20 (10.1%) 77 (15.5%) 0.078 20 (10.1%) 22 (11.1%) 0.87

Yes 179 (89.9%) 419 (84.5%) 179 (89.9%) 177 (88.9%)

Cirrhosis No 56 (28.1%) 174 (35.1%) 0.095 56 (28.1%) 55 (27.6%) 1

Yes 143 (71.9%) 322 (64.9%) 143 (71.9%) 144 (72.4%)

AFP (ng/mL) ≤400 111 (55.8%) 300 (60.5%) 0.291 111 (55.8%) 110 (55.3%) 1

>400 88 (44.2%) 196 (39.5%) 88 (44.2%) 89 (44.7%)

Child-Pugh A 187 (94.0%) 468 (94.4%) 0.987 187 (94.0%) 187 (94.0%) 1

B 12 (6.0%) 28 (5.6%) 12 (6.0%) 12 (6.0%)

Transfusion No 181 (91.0%) 451 (90.9%) 1 181 (91.0%) 178 (89.4%) 0.736

Yes 18 (9.0%) 45 (9.1%) 18 (9.0%) 21 (10.6%)

Tumor number Single 136 (68.3%) 386 (77.8%) 0.012 136 (68.3%) 138 (69.3%) 0.914

Multiple 63 (31.7%) 110 (22.2%) 63 (31.7%) 61 (30.7%)

Tumor size ≤5 85 (42.7%) 231 (46.6%) 0.401 85 (42.7%) 83 (41.7%) 0.919

>5 114 (57.3%) 265 (53.4%) 114 (57.3%) 116 (58.3%)

ES grading I/II 184 (92.5%) 454 (91.5%) 0.802 184 (92.5%) 184 (92.5%) 1

III/IV 15 (7.5%) 42(8.5%) 15 (7.5%) 15 (7.5%)

Capsule Present 134 (67.3%) 343 (69.2%) 0.707 134 (67.3%) 137 (68.8%) 0.830

Absent 65 (32.7%) 153 (30.8%) 65 (32.7%) 62 (31.2%)

Satellite No 59 (29.6%) 178 (35.9%) 0.139 59 (29.6%) 59 (29.6%) 1

Yes 140 (70.4%) 318 (64.1%) 140 (70.4%) 140 (70.4%)

BCLC stage 0 5 (2.5%) 25 (5.0%) 0.055 5 (2.5%) 6 (3.0%) 0.849

A 141 (70.9%) 374 (75.4%) 141 (70.9%) 136 (68.3%)

B 53 (26.6%) 97 (19.6%) 53 (26.6%) 57 (28.6%)

CNLC stage Ia 58 (29.1%) 184 (37.1%) 0.109 58 (29.1%) 60 (30.2%) 0.884

Ib 88 (44.2%) 215 (43.3%) 88 (44.2%) 82 (41.2%)

IIa 30 (15.1%) 58 (11.7%) 30 (15.1%) 35 (17.6%)

IIb 23 (11.6%) 39 (7.9%) 23 (11.6%) 22 (11.1%)

AJCC stage Ia 5 (2.5%) 25 (5.0%) 0.077 5 (2.5%) 6 (3.0%) 0.917

II 158 (79.4%) 408 (82.3%) 158 (79.4%) 155 (77.9%)

IIIa 36 (18.1%) 63 (12.7%) 36 (18.1%) 38 (19.1%)

Abbreviations: TACE, transarterial chemoembolization; PSM, propensity score matching; HBV, hepatitis B virus; AFP, alpha-fetoprotein; ES, Edmondson–Steiner; BCLC,

Barcelona Clinic Liver Cancer staging system; CNLC, China Liver cancer; AJCC, the American Joint of Cancer Committee system.
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Risk Factors Associated with DFS and OS

in the Matched Cohort
Results of univariate and multivariate analysis of 398 patients

withMVI receiving R0 resection for DFS and OS are depicted

in Table 2. Briefly, AFP level (HR=1.37, 95% CI=1.07–1.75),

tumor number (HR=1.63, 95% CI=1.26–2.10), tumor size

(HR=1.57, 95% CI=1.22–2.02), and p-TACE (HR=0.69,

95%CI=0.54–0.88)were identified as independent risk factors

of DFS, and AFP level (HR=1.59, 95% CI=1.20–2.11), tumor

number (HR=1.40, 95% CI=1.04–1.87), tumor size

(HR=2.28, 95% CI=1.66–3.13), capsule (HR=1.50, 95%

CI=1.11–2.01), and p-TACE (HR=0.66, 95% CI=0.50–0.88)

were identified as independent risk factors of OS.

Subgroup Analysis Stratified by Each

Clinicopathological Variable in the

Matched Cohort
Subgroup analysis showed that patients with the following

characteristics benefited from AT in terms of DFS: male,

aged ≥50 years old, HBV infection, preoperative AFP

level ≥400 ng/mL, Child-Pugh grading A, no transfusion,

single tumor, tumor diameter ≥5cm, cirrhosis, ES grading

I/II, capsule, or BCLC stage A, CNLC stage Ib and IIa,

and AJCC stage II (all P<0.05, Figure 3).

Subgroup analysis showed that patients with the fol-

lowing characteristics benefited from AT in terms of OS:

male, aged ≥50 years old, HBV infection, preoperative

AFP level ≥400 ng/mL, Child-Pugh grading A, no transfu-

sion, single tumor, tumor diameter ≥5cm, ES grading I/II,

capsule, satellite, or BCLC stage A, CNLC stage Ib, and

AJCC stage II (all P<0.05, Figure 4).

AEs Related to p-TACE
The overall incidence of AEs was 41.7% (83/199), but no

severe AEs were observed following p-TACE. Majority of

AEs were Clavien-Dindo grade I (62/199, 31.1%), including

slight nausea or vomiting, fever and pain, and then grade II (21/

199, 10.6%), including mild liver function abnormalities, pan-

creatitis and leukopenia, which were cured by pharmacologic

treatments.

Discussion
The prognosis of patients with MVI following R0 resec-

tion remains far from promising,1,26 but the application

of p-TACE has always been questioned in clinic.14,27,28

In this study, only 28.6% of patients with MVI received

p-TACE, which was similar to previous report

(34.9%).16 In addition, the efficacy of p-TACE was

only confirmed in the matched cohort, but not in the

crude cohort, which indicated that p-TACE could not

benefit all patients with MVI, and the candidates should

be selected prudently.

MVI, as one of the important origin of intrahepatic

recurrence or metastasis,29,30 is deserved more and more

Figure 1 Flow chart of patients’ enrollment from the primary liver cancer big data.
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attentions of HPB surgeons, and patients with MVI typi-

cally suffer a poor prognosis. In addition, wide surgical

resection (≥1cm) is often hard to realize constrained by

anatomic location, residual liver function and surgical

techniques.31 Hence, strategies intended to prevent the

recurrence and prolong the survival of patients with MVI

such as sorafenib, TACE, HAIC, external beam radiother-

apy including IMRT and SBRT have been tried

worldwide,6,7,9,32 but none has been clearly recommended

in the current guidelines.

As is known to all, TACE is often the first-line treat-

ment of unresectable or recurrent HCC patients,24,33,34 but

in the recent decade TACE has also been conducted for

patients received resection especially in China.20,35,36 The

clinical efficacy of p-TACE was identified by previous

studies including one RCT,13 which was also confirmed

by our recent meta-analysis.15 However, who would be the

best candidates of p-TACE remains controversial. For

example, patients with tumor size ≥5cm were found to

be benefited from p-TACE in the RCT,13 but it was on

Figure 2 Comparison of disease-free survival (DFS) and overall survival (OS) between the p-TACE and non-TACE groups before and after propensity score matching (PSM).

DFS and OS before PSM (A and B). DFS and OS after PSM (C and D).
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the contrary in a large series after a well-designed PSM;14

p-TACE was reported to benefit patients with multiple

tumors by Qi et al,8 but was inconsistent with Wang et al

report.12 Hence, selection of appropriate candidates in

such adjuvant settings are the key.

In the crude cohort, median DFS and OS were longer

in the p-TACE group than those in the non-TACE group

without significant differences (both P>0.05), but signifi-

cant differences were observed after a well-designed PSM.

The main reason causing this divergence was that patients

Table 2 Univariate and Multivariate Analysis of Disease-Free Survival and Overall Survival After PSM

Characteristics DFS OS

Univariate Multivariate Univariate Multivariate

HR (95CI) P-value HR (95CI) P-value HR (95CI) P-value HR (95CI) P-value

Age(≤50 years as

ref)

>50 years 0.85 (0.67–1.09) 0.201 0.90 (0.68–1.19) 0.453

Gender(<Female as

ref)

Male 0.90 (0.63–1.28) 0.571 0.80 (0.54–1.18) 0.263

HBV(No as ref)

Yes 1.12 (0.75–1.68) 0.582 1.03 (0.64–1.65) 0.914

Cirrhosis (No as

ref)

Yes 1.09 (0.83–1.43) 0.518 0.91 (0.67–1.24) 0.557

AFP (≤400ng/mL as

ref)

>400 1.28 (1.00–1.63) 0.047 1.37 (1.07–1.75) 0.012 1.51 (1.14–2.00) 0.004 1.59 (1.20–2.11) 0.001

Child-Pugh (A as ref)

B 1.36 (0.87–2.13) 0.177 1.40 (0.85–2.31) 0.184

Transfusion(Noas ref)

Yes 1.33 (0.90–1.94) 0.419 1.23 (0.80–1.91) 0.345

Tumor number

(Single as ref)

Multiple 1.62 (1.25–2.08) <0.001 1.63 (1.26–2.10) <0.001 1.40 (1.05–1.87) 0.024 1.40 (1.04–1.87) 0.025

Tumor size

(≤5cm as ref)

>5cm 1.56 (1.22–2.01) <0.001 1.57 (1.22–2.02) <0.001 2.12 (1.57–2.88) <0.001 2.28 (1.66–3.13) <0.001

ES grading(I/II as ref)

III/IV 1.26 (0.82–1.94) 0.293 1.45 (0.90–2.33) 0.128

Capsule(Present as ref)

Absent 1.02(0.79–1.33) 0.854 1.40(1.05–1.87) 0.023 1.50(1.11–2.01) 0.007

Satellite(No as ref)

Yes 1.23(0.94–1.61) 0.134 1.07(0.79–1.45) 0.657

Adjuvant TACE

(No as ref)

Yes 0.71(0.56–0.91) 0.007 0.69(0.54–0.88) 0.003 0.70(0.53–0.93) 0.013 0.66(0.50–0.88) 0.004

Abbreviations: PSM, propensity score matching; OS, overall survival; DFS, disease-free survival; HR, hazard ratio; CI, confidence interval; HBV, hepatitis B virus; AFP, alpha-

fetoprotein; ES, Edmondson–Steiner; TACE, transarterial chemoembolization.
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with advanced stages were much more likely receive the

p-TACE as depicted in Table 1, who often suffered

a worse prognosis. Hence, we hypothesized that not all

patients with MVI would be benefited from p-TACE. And

then, subgroup analysis stratified by any variables related

to the prognosis was furtherly analyzed. Results showed

that p-TACE could beneficiate patients if they were male,

aged ≥50 years old, had HBV infection, preoperative AFP

level ≥400 ng/mL, Child-Pugh grading A, no transfusion,

single tumor, tumor diameter ≥5cm, ES grading I/II, or

capsule both in DFS and OS (all P<0.05).

However, to select patients according to the risk factors

above is unfeasible, and comprehensive system including

performance status, liver function and tumor burden is

Figure 3 Subgroup analysis of disease-free survival (DFS) stratified by clinicopathological variables related to the prognosis in the matched cohort.
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much more practical in clinic. Hence, three most widely

used staging systems including BCLC, CNLC and AJCC

were introduced to identify the potential beneficiaries of

p-TACE in this study.18,21,24 Results showed that only

patients with BCLC stage A, CNLC stage Ib, and AJCC

stage II both (all P<0.05) were found to be benefited more

from p-TACE, but not patients with BCLC stage 0/B,

CNLC stage IIb, and AJCC stage IIIa (all P>0.05). This

was coincident with our hypothesis that p-TACE could

only benefit patients with “middle risk”, but not patients

with either “high risk” or “low risk”.

Of note, p-TACE in this study was conducted only

once following R0 resection. Ye et al28 found that three

cycles of p-TACE could improve the prognosis, but more

Figure 4 Subgroup analysis of overall survival (OS) stratified by clinicopathological variables related to the prognosis in the matched cohort.
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cycles often brought disadvantages. Repeated TACE was

reported to be associated with liver damage and potential

metastasis,37 although the mechanisms were still

unknown. From the other hand, one cycle of p-TACE

was not inferior to more cycles in the improvement of

prognosis, which was also confirmed by previous meta-

analysis.15 Hence, p-TACE was strongly recommended

only once following R0 resection.

There were several restrictions in this study. First,

selection and recalling bias were inevasible in retrospec-

tive studies, although a well-designed PSM and subgroup

analysis stratified by any variables related to the prognosis

were conducted. Second, the definition of MVI was a little

from different centers,3,30 because all the pathological

reports were retrospectively extracted before 2016 when

the corresponding guideline was published. Third, MVI

classification including M1 and M2 was reported to be

associated with prognosis and should be as a guide for

postoperative management,2 but relevant data were una-

vailable especially before 2016. Fourth, the epidemiology

of HCC between the West and the East,38 which meant

that the conclusion would not apply to the western series.

Conclusion
With the current data, we concluded that p-TACE was

efficient and safe for the patients with patients with MVI

following R0 resection. And, patients with “middle risk”

according to the current staging systems would be bene-

fited more from p-TACE.

Abbreviations
HCC, hepatocellular carcinoma; MVI, microvascular inva-

sion; PSM, propensity scoring match; DFS, disease-free

survival; OS, overall survival; HR, hazard ratio; CI, con-

fidence interval; SR, surgical resection; TACE, transarter-

ial chemoembolizations; HAIC, hepatic artery infusion

chemotherapy; BCLC, Barcelona Clinic Liver Cancer sta-

ging system; CNLC, China Liver cancer; AJCC, the

American Joint of Cancer Committee system.
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