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Background: Transarterial bland embolization (TABE) is widely used to treat the spontaneous rupture of
hepatocellular carcinoma (HCC), and can lead to ischemic necrosis of the tumor. In this study, we used the
propensity-score matching (PSM) method to compare the initial responses of treatment-naive HCC patients
to TABE and drug-eluting beads-transarterial chemoembolization (DEB-TACE), and the safety of these
treatments.

Methods: Patients with treatment-naive HCC, who had been admitted to 2 medical centers from January
2016 to December 2020, were enrolled as the research subjects. The data of 26 patients treated with TABE
for ruptured HCC and 52 patients treated with DEB-TACE for primary HCC were collected according to
our inclusion and exclusion criteria, and a PSM analysis was conducted to assess the safety and effectiveness
of these two interventional techniques 1 month postoperatively.

Results: In relation to ruptured HCC, TABE had a hemostatic success rate of 97.0%. Before PSM, the
TABE group had a larger maximum tumor diameter (P<0.05), a higher proportion of multiple tumors
(P<0.05), a higher proportion of Child-Pugh class B ( P<0.05), and a higher proportion of Barcelona Clinic
Liver Cancer (BCLC) stage B ( P<0.05) than the DEB-TACE group. After PSM, the baseline characteristics
of these two groups were well balanced, and there was no significant difference in patients’ initial therapeutic
responses and tumor recurrence rates (both P>0.05). The multivariate regression analysis showed that
tumor size was an independent predictor of the objective response rate (ORR) [odds ratio (OR): 3.312;
95% CI: 0.152-5.944; P<0.05]. Tumor number and BCLC stage also affected ORR; however, ORR was not
significantly correlated with the interventional technique (TABE vs. DEB-TACE; P>0.05). The incidences of
post-embolization syndrome (PES) and 48-h hepatotoxicity were significantly lower in the TABE group than
the DEB-TACE group (both P<0.05), but there was no significant difference in hepatotoxicity after 1 month
(P>0.05).
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Conclusions: TABE is highly effective at managing hemorrhage from ruptured HCC. The initial
therapeutic response of HCC to TABE is similar to that to DEB-TACE; however, TABE is associated with

lower hepatotoxicity and fewer adverse effects, which paves the way for subsequent treatments and systemic

therapies.
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Introduction

Primary liver cancer (PLC) remains one of the most common
malignancies worldwide, and it is the second leading cause
of cancer-related death (1,2). Approximately 90% of PLCs
are hepatocellular carcinomas (HCCs) (3). Spontaneous
rupture is a major life-threatening complication of HCC
that occurs in 5-15% of cases, and is especially common in
Asian countries where HCC is more frequent (4,5). Patients
may suffer from hemorrhagic shock if an HCC ruptures
and bleeds, and the rate of acute mortality can reach
25-75% (6-9). Thus, the prompt and aggressive treatment
of spontaneous rupture of HCC is particularly important.

HCC rupture often causes coagulation disorders and
hemodynamic instability, and there is often insufficient
time to precisely assess the hepatic reserve and tumor status
when spontaneous rupture occurs. Thus, hemostasis is
the primary goal of initial treatment. Transarterial bland
embolization (TABE) or transarterial chemoembolization
(TACE) can block the hepatic artery with embolic agents
(e.g., iodine oil, gelatin sponge, and blank microspheres)
under local anesthesia; thus, achieving rapid and definite
hemostasis within a short period (7,10) and avoiding the risk
of liver failure after surgical and anesthetic procedures. In
our clinical practice, we have found that the embolization of
the hepatic artery with blank microspheres not only achieves
successful hemostasis but also has certain therapeutic effects
on HCC by the induction of ischemia and necrosis in the
tumor area. However, the difference in any such anti-tumor
effects between TABE and drug-eluting beads-transarterial
chemoembolization (DEB-TACE) remains unclear.

In this study, we retrospectively analyzed the outcomes
of patients treated with TABE for ruptured HCC at two
centers in China and compared the therapeutic responses
of treatment-naive HCC patients treated with DEB-TACE
to identify the initial effectiveness and safety of TABE and
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DEB-TACE in treating HCC. We present the following
article in accordance with the STROBE reporting checklist
(available at https://dx.doi.org/10.21037/jgo-21-370).

Methods
Subjects

This multicenter retrospective propensity-score-matched
non-randomized controlled study was approved by the
Medical Ethics Committee of Shenzhen People’s Hospital
(No. LL-KY-2021640). Informed consent has been attained
from patients and his or her family before surgery, and
informed consent for this retrospective study was waived.
All procedures performed in this study involving human
participants were in accordance with the Declaration of

Helsinki (as revised in 2013).

Patient selection
Using an inpatient information retrieval system, we searched
for patients with a primary diagnosis of HCC who had
been treated at two medical centers between January 2016
and December 2020 (11-13). Patients in the TABE group
experienced hemorrhage due to ruptured HCC following
TABE (symptoms included acute abdominal pain and shock,
positive shifting dullness during abdominal percussion, and
non-coagulated blood during the diagnostic laparotomy; the
diagnosis of spontaneous rupture of HCC was confirmed by
ultrasound, CT, and tumor markers). Patients in the DEB-
TACE group were inoperable or refused surgical treatment
and treated with DEB-TACE. Patients in both groups were
enrolled for propensity-score matching (PSM) based on our
inclusion and exclusion criteria (see below).

To be eligible to participate in this study, patients
had to meet the following inclusion criteria: (I) be aged
>18 years; (II) have a blood creatinine level <1.2 mg/dL,
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ASL/ALT <200 IU/L, and total bilirubin <3 mg/dL; (III)
have liver function Child-Pugh class A or B and Barcelona
Clinic Liver Cancer (BCLC) stage A or B, be inoperable
or refuse surgical treatment, and meet the indications for
TABE or DEB-TACE; (IV) have single or multiple tumors
(with the diameter of the major lesion >1 cm), and have
<60% affected liver parenchyma; (V) have not received
any other treatment (e.g., surgical resection, intervention,
chemotherapy, radiotherapy, targeted therapy, or
immunotherapy) for HCC before the initial TABE/DEB-
TACE treatment and the first imaging follow-up; and (VI)
not have complete occlusion of the main trunk of the portal
vein, extrahepatic metastasis, or large vessel invasion.

Patients were excluded from the study if they met
any of the following exclusion criteria: (I) had received
other treatment(s) (e.g., surgical resection, intervention,
chemotherapy, radiotherapy, targeted therapy, and/
or immunotherapy) for HCC before the initial TABE/
DEB-TACE treatment or the first imaging follow-up; (II)
had secondary HCC or diffuse HCC; (III) had complete
occlusion of the portal vein trunk by cancer thrombus
and/or obvious arteriovenous fistulas identified during
interventional procedures ; (IV) were lost during follow-up
or were unable to attend the follow-up visits; (V) had co-
existing severe insufficiency of heart, lungs, liver, and/or
kidneys; (VI) had contraindications (e.g., severe coagulation
dysfunction and/or history of iodine allergy) to vascular
intervention; and/or (VII) were a pregnant or lactating
female.

Data collection

Basic patient information (including age, sex, past medical
histories, personal history, current medical histories,
and treatment histories), systemic conditions (including
consciousness, heart rate, and blood pressure), imaging
findings [including abdominal ultrasonography (US),
computed tomography (CT)/magnetic resonance imaging
(MRI), and angiography], laboratory test results [including
routine blood tests, coagulation function, liver, and kidney
functions, testing for infectious diseases, and tumor
markers, such as alpha-fetoprotein (AFP)] at admission
and before and after TABE/DEB-TACE treatment, tumor
status (including tumor number, location, and size), and
interventions (the techniques and outcomes) were collected.

Treatment

All the interventional procedures were performed under
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digital subtraction angiography (DSA) (1,200 mA, Siemens
Medical Solutions, Munich, Germany) guidance by
operators who had completed interventional specialty
training and had more than 10 years’ independent operation
experience. Each patient was placed in a supine position.
The bilateral groin areas were routinely disinfected and
draped. After local anesthesia, the right femoral artery
was accessed with a 5F arterial sheath (Terumo Co.,
Tokyo, Japan) using the Seldinger technique. A SF Pigtail
catheter (Cordis, Miami Lakes, USA) was introduced
under the guidance of a guidewire (Terumo, Tokyo, Japan)
for abdominal aortography to observe any variant and/
or parasitic vessels supplying the tumors. Subsequently, a
Yashiro catheter (Terumo, Tokyo, Japan) was placed in the
abdominal trunk or common hepatic artery for acquisition
of a set of volumetric images at arterial, venous, and
parenchymal phases. The collateral arteries supplying HCC
were searched, and the tumor blood supply, portal venous
blood flow, and co-existing hepatic arteriovenous fistulae
(if any) were assessed. A 2.4F coaxial microcatheter (Boston
Scientific, Boston, USA) was ultra-selectively placed in
the segment or subsegment of the tumor-supplying artery,
avoiding the gallbladder artery and hepatic falciform artery
(HFA). An embolic agent was then injected to cut off blood
flow. After the procedure was completed, the catheters
and sheaths were removed. Pressure was held at the site of
the puncture to stop bleeding. The right lower extremity
was immobilized for 12 hours. The routine postoperative
symptomatic treatments included hepatoprotection, gastric
protection, analgesia, and the use of antiemetics.

TABE group

After the application of fluid resuscitation to maintain
hemodynamic stability and after informed consent had been
obtained from the patient and his/her family members,
an appropriate amount and size of blank microspheres (8
Spheres®, Hengrui Medical, Suzhou, China) were used
according to each patient’s liver function status, systemic
condition, tumor burden (tumor size and number of
lesions), and intraoperative angiographic findings. Gelatin
sponge particles (Alicon, Hangzhou, China), 1,000-1,400
microm in diameter, were also used if necessary. The
predefined endpoint of the embolization was the complete
disappearance of the main tumor-feeding arteries and the
tumor stain.

DEB-TACE group
The most commonly selected particle sizes of the drug-

7 Gastrointest Oncol 2021;12(4):1838-1850 | https://dx.doi.org/10.21037/jgo-21-370



Journal of Gastrointestinal Oncology, Vol 12, No 4 August 2021

eluting microspheres were 100-300 pm. 2 mL of drug-
eluting microspheres (CalliSpheres®, Hengrui Medical,
Suzhou, China) was added with 50 mg of pirarubicin. After
the drug was loaded, 10-15 mL of ioversol 350 (Hengrui
Medical, Suzhou, China) was added. An appropriate volume
of sterilized water for injection and contrast agent was
added to obtain homogeneous suspension. An appropriate
amount of drug-eluting microspheres were selected for
embolization according to the tumor size, number of
lesions, and intraoperative angiographic findings. The
predefined endpoint of the embolization was the complete
disappearance of the tumor stain and the presence of the
“tree-in-the winter” in the main tumor-feeding arteries.
The contrast agent was cleared after 2-5 cardiac cycles.

Follow-up

All patients underwent a plain and enhanced abdominal
CT or MRI scan at 1 month postoperatively, and the
images were interpreted by two experienced radiologists
blind to the treatment protocol or clinical information.
Disagreements were solved by negotiation. Response
evaluation was performed using the modified Response
Evaluation Criteria in Solid Tumors (mRECIST) (14),
which defines tumor response as complete response (CR),
partial response (PR), stable disease (SD), or progressive
disease (PD). Initial response was defined as tumor changes,
including CR, PR, SD, and PD, as assessed at imaging 1
month after the first TABE or DEB-TACE session (15).
The objective response rate (ORR) was calculated using
the following formula: ORR = (CR + PR)/total number
of cases x 100%. All patients were closely monitored and
underwent clinical examinations, laboratory tests, and
tumor evaluations. Adverse postoperative reactions were
accorded according to the Common Terminology Criteria
for Adverse Events (CTCAE) version 3.0. A subsequent
treatment plan was developed according to the BCLC
algorithm and Chinese NCLC guidelines.

Endpoints

The primary endpoint of our current study was the
effectiveness of TABE or DEB-TACE in treating tumors.
The effectiveness was the initial response rate (e.g., ORR)
after 1 month of TABE or DEB-TACE, and was assessed
using the mRECIST criteria.

The two secondary endpoints were as follows: (I) the

© Journal of Gastrointestinal Oncology. All rights reserved.

1841

safety of the TABE or DEB-TACE for HCC. All adverse
events (AEs) were assessed and recorded. The primary safety
endpoint was hepatotoxicity, as assessed by bilirubin and
AST/ALT changes at 48 h and 1 month postoperatively, and
the secondary safety endpoint was the incidence and grade
of post-embolization syndrome (PES); and (II) hemostatic
efficacy, which was assessed using the hemostatic success
rate of TABE for ruptured HCC. “Hemostatic success”
was defined as: (i) stable vital signs after transhepatic artery
embolization; (ii) no active bleeding within 1 month after
embolization; and (iii) no significant hemoglobin and
hematocrit changes at two postoperative reexaminations.

Statistical analysis

Statistical analyses were conducted using SPSS 13.0
software package (IBM Corp., Armonk, NY, USA) and
R programming language. The normally distributed
continuous variables are expressed as mean = standard
deviation (SD), while the non-normally-distributed
continuous variables are expressed as median (interquartile
range). The count data are presented as n (%). The
measurement data were compared using a # test if they were
normally distributed, or a Mann-Whitney U test otherwise.
Categorical variables were compared using a Chi Square-
test with Yates correction or Fisher’s exact test (for small
samples). The logistic multivariate analyses were performed
before and after PSM to correct for differences in patient
variables between the two groups to identify independent
risk factors affecting the outcomes. A P value of <0.05 was
considered statistically significant.

The following variables were included in the PSM: age,
gender, type of cirrhosis (HBV, HCV, alcoholism, and
other), tumor status (size, number, and location), Child-
Pugh class, BCLC stage, and AFP. The caliper was set to
0.2 standard deviations to achieve optimal homogeneity and
minimal sample loss.

Results
Baseline clinical characteristics of patients

In total, 726 patients with treatment-naive HCC who had
been admitted to two medical centers from January 2016 to
December 2020 were enrolled as research subjects. Among
them, 67 were diagnosed with spontaneous rupture of
HCC and underwent TABE. Of these 67 patients, 46 were
male (68.7%) and 21 were female (31.3%). The patients
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Table 1 Baseline characteristics of all patients undergoing TABE
for spontaneous rupture of HCC

Parameters TABE (n=67)
Gender (male/female) 46/21
Age (years) 57.2 (12.3)
Etiology (HBV/HCV/alcoholism/other) 47/11/7/2
Maximum tumor diameter (cm) 9.8 (5.5)

<6/>6 28/39
Single/multiple tumors 19/48
Location (right lobe/left lobe/bilobed) 34/13/20
Child-Pugh class (A/B/C) 25/38/4
BCLC grade (A/B/C/D) 19/32/12/4
AFP (ng/mL)

<200/>200 16/51
Initial symptoms (abdominal pain/ 49/7/11

distension/shock)

TABE, transarterial bland embolization; HCC, hepatocellular
carcinoma; BCLC, Barcelona Clinic Liver Cancer; AFP, alpha-
fetoprotein.

had an average age of 57.2+12.3 years (range, 2477 years).
Cirrhosis was caused by HBV infection in 47 cases (70.1%),
HCYV infection in 11 cases (16.4%), and alcoholism/other
in 9 cases (13.4%). The mean maximum tumor diameter
was 9.8+5.5 cm, and 48 patients (71.6%) had multiple
lesions. The Child-Pugh class was A in 25 cases (37.3%),
B in 38 cases (56.7%), and C in 4 cases (6.0%). The BCLC
stage was A in 19 cases (28.4%), B in 32 cases (47.8%),
C in 12 cases (17.9%), and D in 4 cases (6.0%). Among
the 67 patients, 52 received TABE within 24 h of tumor
rupture, and 15 received embolization within 1 week of
tumor rupture. Tumors rich in blood supply were found
on the hepatic angiographies of all patients. Contrast
media extravasation (CMEV) was observed in 11 patients
(16.4%), which suggested the presence of active bleeding.
Patients’ initial symptoms included sudden abdominal pain
(n=49, 73.1%), abdominal distension (n=7, 10.4%), and
hypovolemic shock (n=11, 16.4%; see Tiable 1). After TABE
was performed to treat bleeding due to ruptured HCC, 6
patients died during the 1-month follow-up period; their
causes of death included liver failure (n=2), variceal bleeding
(n=1), hepatorenal syndrome (n=1), and bleeding due to
HCC re-rupture (n=2). Thus, TABE had a hemostatic
success rate of 97.0% (65/67). 61 patients continued to
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receive follow-up and subsequent treatments after 1 month,
and 3 of these patients underwent surgical resection.

Based on the inclusion and exclusion criteria, 24 patients
were excluded for one of the following reasons: (I) they had
received anti-tumor treatments other than TABE/TACE
before rupture and during the follow-up period; (II) they
had died or were lost during the follow-up period within
1 month of the intervention; (III) they had a Child-Pugh
class of C; (IV) they had a BCLC stage of C or D; and/or (V)
more than 60% of their hepatic parenchyma was affected.
Thus, 43 patients entered the final analysis. Additionally,
105 patients with primary HCC treated with DEB-TACE
were retrieved from the literature. 1:2 PSM yielded 26
patients undergoing TABE for spontaneous rupture of
HCC, and 52 matched patients with primary HCC treated
with DEB-TACE. The flowchart of patient enrollment is

shown in Figure 1.

Comparison of baseline characteristics before and after
PSM

Before PSM, there were significant differences in the
baseline characteristics between the TABE and DEB-TACE
groups. More specifically, before PSM, the TABE group
had a longer maximum tumor diameter (mean: 10.3 vs.
7.5 cm; P<0.05), a higher proportion of multiple tumors
(58.1% wvs. 38.1%; P<0.05), a higher proportion of Child-
Pugh class B (65.1% wvs. 30.5%; P<0.05), and a higher
proportion of BCLC stage B (58.1% wvs. 35.2%; P<0.05)
than the DEB-TACE group (see Table 2). Thus, PSM
was necessary. As described above, a 1:2 PSM yielded 26
patients undergoing TABE for hemorrhage from ruptured
primary HCC and 52 matched patients with primary HCC
treated with DEB-TACE. The baseline characteristics were
no longer significant between the TABE and DEB-TACE
groups after PSM (see Table 3).

Postoperative complications and hepatotoxicity associated
with TABE or DEB-TACE

All patients underwent the intervention as planned, and
neither major complications nor grade 3-4 toxicities
occurred within 1 month of the procedure. Most patients
experienced mild PES after the procedure, including
nausea/vomiting, fever unrelated to infection, and mild
to moderate abdominal pain. The incidence of PES was
significantly lower in the TABE group than in the DEB-
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Patients with primary HCC treated at 2 medical centers
from January 2016 to December 2020 were enrolled
n=726

(
TABE for bleeding due to ruptured
HCC (n=67)

)
No bleeding or rupture of HCC
(n=659)

/

According to the inclusion and
exclusion criteria

i

TABE for spontaneous rupture of
HCC (n=43)

N

DEB-TACE for primary HCC
(n=105)

Balanced cohorts after 1:2
propensity-score matching (PSM)

y

A

26 cases in TABE group vs. 52 cases in
DEB-TACE group

Figure 1 The flowchart of patient enrollment.

TACE group (P<0.05). Complications, such as intrahepatic
bile duct dilatation and cholecystitis, were not significantly
different between the two groups (P>0.05) and were
alleviated by pharmacological treatment. No patient
developed liver abscess, bilomas, or pancreatitis. The
incidence of 48-h hepatotoxicity was also significantly lower
in the TABE group than in the DEB-TACE group (P<0.05)
but did not significantly differ after 1 month (P>0.05; see
Table 4).

© Journal of Gastrointestinal Oncology. All rights reserved.

Initial response and tumor recurrvence rate at 1 month

after TABE or DEB-TACE

Patients’ initial response at 1 month after procedure was
evaluated by CT or MRI (see Table 5). In the TABE group,
there were 0 cases of CR (0%), 15 cases of PR (57.7%),
6 cases of SD (23.1%), and 5 cases of PD (19.2%). In the
DEB-TACE group, there were 0 cases of CR (0%), 34 cases
of PR (65.4%), 11 cases of SD (19.2%), and 7 cases of PD
(13.5%). The ORR did not differ significantly between the
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Table 2 Baseline data of TABE and DEB-TACE groups before PSM

Parameters TABE (n=43) DEB-TACE (n=105) T/2/Z values P value
Gender (male/female) 29/14 68/37 0.097 0.755
Age (years) 51.2 (15.8) 52.6 (17.1) 0.571 0.647
Etiology (HBV/HCV/alcoholism/other) 31/7/5/0 76/17/8/4 0.016 0.987
Maximum tumor diameters (cm) 10.3 (6.1) 7.5(5.3) 0.393 0.007

<6/>6 17/26 62/43 4.667 0.031
Single/multiple tumors 18/25 65/40 4.976 0.026
Location (right lobe/left lobe/bilobed) 23/9/11 52/23/30 0.204 0.651
Child-Pugh class A/B 15/28 73/32 15.186 0.000
BCLC grade A/B 18/25 68/37 6.573 0.010
AFP (ng/mL)

<200/=200 12/31 31/74 0.039 0.844

TABE, transarterial bland embolization; DEB-TACE, drug-eluting beads-transarterial chemoembolization; PSM, propensity-score matching;

BCLC, Barcelona Clinic Liver Cancer.

Table 3 Baseline data of TABE and DEB-TACE groups after PSM

Parameters TABE (n=26) DEB-TACE (n=52) T/%*/Z values P value
Gender (male/female) 20/6 38/14 0.134 0.714
Age (years) 49.9 (11.3) 49.7 (12.5) 0.433 0.626
Etiology (HBV/HCV/alcoholism/other) 21/3/2/0 41/7/3/1 0.196 0.845
Maximum tumor diameters (cm) 8.6 (3.4) 7.9 (3.7) 0.323 0.748

<6/>6 14/12 32/20 0.166 0.684
Single/multiple tumors 15/11 28/24 0.104 0.747
Location (right lobe/left lobe/bilobed) 13/5/8 25/13/14 0.046 0.963
Child-Pugh class A/B 12/14 32/20 1.668 0.196
BCLC grade A/B 17/9 31/21 0.244 0.622
AFP (ng/mL)

<200/>200 917 20/32 0.110 0.740

TABE, transarterial bland embolization; DEB-TACE, drug-eluting beads-transarterial chemoembolization; PSM, propensity-score matching;

BCLC, Barcelona Clinic Liver Cancer.

TABE and DEB-TACE groups (57.7% vs. 65.4%; x'=0.439,
P=0.508).

In the TABE group, local recurrence occurred in 3 cases,
and new lesions were detected in 2 cases. In the DEB-
TACE group, local recurrence occurred in 3 cases, and new
lesions were detected in 4 cases. Thus, the recurrence rate
was not significantly different between the TABE and DEB-
TACE groups (13.5% vs. 19.2%; x'=0.352; P=0.553).

© Journal of Gastrointestinal Oncology. All rights reserved.

In the TABE group, there were 17 patients with baseline
AFP levels of >200 ng/mL, 0 patients with a normalized
AFP level after TABE treatment, and 9 patients (52.9%)
with an AFP reduction of >50% relative to the baseline. In
the DEB-TACE group, there were 33 patients with baseline
AFP levels of 2200 ng/mL, 0 patients with a normalized
AFP level after DEB-TACE treatment, and 19 patients
(57.6%) with an AFP reduction of >50% relative to the
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Table 4 Postoperative complications and hepatotoxicity associated with TABE or DEB-TACE after PSM

Parameters TABE (n=26) DEB-TACE (n=52) ¥*/Z values P value
Adverse events (AEs)
Post-embolization syndrome (e.g., 13 (50.0%) 39 (75.0%) 4.875 0.027
nausea/vomiting, abdominal pain, and
fever)
Intrahepatic bile duct dilatation 1(3.8%) 5(9.6%) 0.203 0.652
Cholecystitis 2 (7.7%) 6 (11.5%) 0.017 0.895
48-h hepatotoxicity
Bilirubin (grade 1/2/3) 7/2/1 23/7/5 2.119 0.034
AST (grade 1/2/3/4) 10/7/6/0 34/11/5/1 2.480 0.013
ALT (grade 1/2/3/4) 7/4/3/1 22/14/9/0 2.397 0.017
1-month hepatotoxicity
Bilirubin (grade 1/2) 5/1 17/2 1.229 0.219
AST (grade 1/2) 7/2 23/3 1.402 0.161
ALT (grade 1/2) 5/3 19/4 1.339 0.181

TABE, transarterial bland embolization; DEB-TACE, drug-eluting beads-transarterial chemoembolization; PSM, propensity-score matching;

AST, aspartate aminotransferase; ALT, alanine aminotransferase.

Table 5 Comparison of patients’ initial responses at 1 month postoperatively between the TABE and DEB-TACE groups after PSM

mRECIST
Group n ORR
CR PR SD PD
TABE 26 0 15 (567.7%) 6 (23.1%) 5(19.2%) 15 (57.7%)
DEB-TACE 52 0 34 (65.4%) 11 (19.2%) 7 (13.5%) 34 (65.4%)
¥* value - - 0.439 0.038 0.352 0.439
P value - - 0.508 0.846 0.553 0.508

TABE, transarterial bland embolization; DEB-TACE, drug-eluting beads-transarterial chemoembolization; PSM, propensity-score matching.

baseline. Thus, there was no significant difference in the
AFP reduction between the TABE and DEB-TACE groups
(52.9% wvs. 57.6%; x’=0.098; P=0.754).

The univariate analysis showed that the following 4
prognostic factors affected tumor response: tumor size
(£6 vs. >6 cm), the number of lesions (single vs. multiple),
BCLC stage (A vs. B), and AFP level (<200 vs. 2200).
The multivariate analysis showed that tumor size was an
independent predictor of ORR (OR: 3.312, 95% CI: 0.152-
5.944; P<0.05). In addition, the number of lesions and
BCLC stage also affected ORR; however, the initial ORR
was not significantly correlated with treatment protocol
(OR: 0.818, 95% CI: 0.636-5.619; P>0.05; see Tuble 6).

© Journal of Gastrointestinal Oncology. All rights reserved.

Discussion

PLC is a common cancer worldwide. Due to the high
prevalence of HBV infection, over half of the cases of
HCC worldwide occur in China (16). The incidence of
spontaneous rupture of HCC is low in Western countries
(about 3%), but can be as high as 15% in Eastern countries
(4-6,17). The current tumor, node, and metastasis (TINM)
systems directly classify ruptured HCC as T4 when no
other clinical indicator of the tumor is considered (18,19).
However, the result of such a TNM classification is
controversial, as it does not accurately reflect the real-world
prognosis of a ruptured HCC (9,20). The TNM-based
Japan Integrated Staging score (21) was not feasible for
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Table 6 Univariate and multivariate analyses of the predictors of ORR after PSM

Parameters Univariate (P value) Multivariate (P value) Exp (B) 95% ClI
Age (<45/>45 years) 0.103 0.164 0.940 0.764-12.035
Gender (male/female) 0.553 0.928 0.608 0.215-24.833
Child-Pugh class (A/B) 0.378 0.132 1.809 0.371-3.159
Tumor diameter (<6/>6 cm) 0.004 0.006 3.312 0.152-5.944
Number of lesions (single/multiple) 0.017 0.030 1.653 0.462-6.361
Tumor location (right lobe/left lobe/ 0.055 0.487 1.561 0.574-4.018
bilobed)

BCLC stage (A/B) 0.031 0.047 1.286 0.089-5.956
AFP level (<200/>200 ng/dL) 0.028 0.439 1.357 1.004-11.137
Treatment protocol (DEB-TACE) 0.385 0.574 0.818 0.636-5.619

ORR, objective response rate; PSM, propensity-score matching; BCLC, Barcelona Clinic Liver Cancer; AFP, alpha-fetoprotein.

our current study, and thus we adopted the BCLC staging
system, which is currently the most commonly used clinical
staging system for PLC (22).

After admission, adequate resuscitation and
hemodynamic stabilization were achieved by adjuvant
therapies, such as intravenous therapies, blood transfusion,
and the correction of coagulation disorders. TABE is the
preferred method to achieve hemostasis (23). The success
rate reported in the literature is as high as 53-100%
(6,23,24). In our current study, a 2-stage management
protocol was adopted to treat ruptured HCC. In stage I, an
early and aggressive hemostatic intervention (mainly TABE)
was performed to promote rapid and stable hemostasis
and prevent tumor re-rupture. In stage II (the follow-up
period), treatment protocols were developed according to
the HCC diagnosis and treatment guidelines. Six of the 67
patients (10.5%) died within 30 days of TABE with blank
microspheres for ruptured HCC, and only two patients
died from tumor re-rupture. Thus, the clinical success
rate of hemostasis by TABE was 97.0% (65/67), which is
similar to the rates reported in literature. During stage 11
(follow-up) and as confirmed by the pathological studies of
liver specimens, most of the HCC tissues showed necrotic
changes after TABE (see Figure 2). Thus, both TABE and
DEB-TACE were shown to have anti-tumor effects (see
Figure 3); however, the differences between these two
techniques require further investigation.

Patients with HCC frequently develop resistance to
current chemotherapeutic drugs, which may be attributed
to the expressions of multi-drug resistance genes and the
abnormal p53 gene function (25,26). In TACE therapy,

© Journal of Gastrointestinal Oncology. All rights reserved.

the anti-tumor effects of embolic agents have been
confirmed (27-29); however, it is unclear whether better
anti-tumor efficacy can be obtained after the loading of
chemotherapeutic drugs (30).

In recent years, a variety of embolic microspheres
that can carry chemotherapeutic agents have been
marketed in China and abroad, which appear to be able
to be mixed with chemotherapeutic agents to release the
drugs continuously and slowly (31). The 2018 NCCN
Guidelines for Hepatobiliary Cancers list DEB-TACE as
a recommended treatment for HCC (32). However, no
guidelines recommend TABE for the treatment of HCC,
and few controlled studies have explored the safety and
efficacy of TABE for HCC or compared its effectiveness
with DEB-TACE. Further, the use of TACE to treat
HCC is mostly palliative; thus, most patients have already
undergone multiple cycles of TACE or a combination of
multiple regimens. These confounding factors make it
particularly difficult to compare the efficacy of TABE with
that of DEB-TACE directly. Thus, in our current study,
only HCC patients who were treated with TABE or DEB-
TACE for the first time were included as research subjects,
and patients who had received other treatments for the
tumor before or during the study period were excluded.

We performed a PSM analysis to adjust for any baseline
differences between both groups to compare patients’ initial
response of HCC to TABE or DEB-TACE in terms of
effectiveness and safety in a more objective and accurate
manner. Before PSM, there were significant differences in
the baseline characteristics between the TABE and DEB-
TACE groups, which was subject to selection bias. Clearly,
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Figure 2 A 56-year-old male patient, with a previous history of hepatitis B for more than 20 years, presented at our emergency department

with a sudden onset of abdominal pain. (A) The CT findings were suggestive of HCC rupture and bleeding; (B,C) an emergency TABE was

performed to stop the bleeding; (D) A MRI scan performed 1 month after TABE revealed that most of the HCC lesions were significantly

necrotic with a small number of contrast-enhanced tumor foci; (E) surgical pathology confirmed that most parts of the section were necrotic

tissues with embolic microspheres visible in the vessels (H&E, original magnification x100). TABE, transarterial bland embolization; HCC,

hepatocellular carcinoma.

it was inappropriate to directly compare the efficacy of
these two intervention techniques without matching. Thus,
the PSM (1:2) method was used to reduce the differences
between the two groups. Notably, after PSM, the baseline
characteristics showed no significant differences between
the TABE and DEB-TACE groups.

Our response evaluation was based on patients’ initial
response 1 month after TABE or DEB-TACE. Initial
responses after tumor treatment have been reported
to be correlated with overall survival (OS), and it has
been suggested that initial responses may be used as
a viable alternative for clinical response assessment
(33-35). In our current study, a comparison of the TABE
and DEB-TACE groups after PSM showed that the initial
response and recurrence rate did not differ significantly
between these two groups, which was consistent with the
literature (36). The multivariate analysis showed that tumor
size was an independent predictor of ORR (OR: 3.312,

© Journal of Gastrointestinal Oncology. All rights reserved.

95% CI: 0.152-5.944). In addition, number of lesions
and BCLC stage affected ORR (OR: 1.653, 95% CI:
0.462-6.361; OR: 1.286, 95% CI: 0.089-5.956); however,
ORR was not significantly correlated with the intervention
technique (TABE or DEB-TACE). As an important tumor
marker for PLC, AFP plays an important role in the
diagnosis, treatment, and prognostic prediction of HCC
(37,38). We also found a significant decrease in serum AFP
level at 1 month postoperatively in both the TABE and
DEB-TACE groups, but the difference was not statistically
significant between these two groups. No patient achieved
CR in either the TABE group or DEB-TACE group. This
is probably because the patients enrolled in this study had a
large tumor burden (the maximum tumor diameter reached
about 8 cm on average). Additionally, all the patients
received only 1 session of embolization.

PES is the most common complication of TABE or
TACE. The syndrome, which has symptoms of transient
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Figure 3 A 35-year-old male patient, with a previous history of hepatitis B for more than 10 years, presented at our center with vague upper
right abdominal pain. (A) A CT scan revealed a mass in the right lobe of the liver in keeping with HCC; (B,C) a DEB-TACE was performed;
(D) A CT scan performed 1 month after DEB-TACE revealed that most of the liver tumors were necrotic with residual contrast-enhanced

tumor foci around them; and (E) surgical pathology confirmed that most of the tumor tissues were necrotic with embolic microspheres

visible in the vessels (H&E, original magnification x200). HCC, hepatocellular carcinoma; DEB-TACE, drug-eluting beads-transarterial

chemoembolization.

abdominal pain and fever, occurs in 60-80% of patients
after TABE/TACE, and resolves spontaneously within
3-4 days (39). In the present study, PES symptoms,
including fever, abdominal pain, and nausea/vomiting, were
milder in the TABE group than the DEB-TACE group
and were better tolerated in the TABE group. No serious
adverse reactions, such as liver abscess, liver failure, or
pancreatitis, occurred in either group after the intervention.
In addition, the DEB-TACE group had a higher short-term
risk of hepatotoxicity than the TABE group; however, there
was no significant difference in hepatotoxicity between
these two groups at 1 month postoperatively. No grade 3/4
hepatotoxicity was observed, which suggests that TABE
can effectively reduce short-term damage to normal liver
tissue. Our findings are consistent with those reported in
literature (36,40). Thus, it can be concluded that TABE has
significant advantages over DEB-TACE in reducing the
adverse effects associated with hepatic cancer embolization.

The present study had a number of limitations. First, as

© Journal of Gastrointestinal Oncology. All rights reserved.

a retrospective study, it had some inherent methodological
weaknesses. Second, the patients were grouped according
to their treatment protocols. This non-randomized
design could lead to selection bias, and our conclusions
on effectiveness and safety need to be further validated
in prospective, multicenter, large-sample studies. Third,
the present study showed that TABE had good safety and
short-term efficacy in managing the spontaneous rupture
of HCC, which paved the way for HCC to be treated
repeatedly or to be managed with subsequent and systemic
therapies; however, we only applied a 1-month follow-up
period to assess the initial response of the tumors. Longer-
term follow-up studies need to be conducted to further
investigate the best response of tumors to TABE or DEB-
TACE and the OS of patients.
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