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Summary

Purpose: To evaluate the effect of transcatheter arterial 
chemoembolization (TACE) under the guidance of contrast-
enhanced ultrasound (CEUS) in patients with advanced 
hepatocellular carcinoma (HCC).

Methods: One hundred and sixty patients with HCC ad-
mitted to Cangzhou Central Hospital from April 2015 to 
April 2017 were enrolled. The clinical data were retrospec-
tively analyzed. Seventy-five patients who underwent TACE 
according to CEUS results were selected as the observation 
group. The remaining 85 cases that underwent digital sub-
traction augiography (DSA) angiography-guided TACE were 
selected as the control group and were intravenously infused 
with 15 mg of Endostar+500 mL of normal saline once a 
day for 3 consecutive days (Endostar 30 mg was reperfused 
during the operation). Both groups were re-contrasted at 1 
month (T2) and 3 months (T3) to determine whether TACE 
was performed again. The numbers of TACEs re-performed 
were recorded. Color Doppler energy imaging was used to 
observe the neovascularization of the tumor. The changes of 
serum vascular endothelial growth factor (VEGF) and CRP 
levels were detected by enzyme-linked immunosorbent assay 
(ELISA).

Results: There were significant differences in the number of 
TACEs re-performed between the observation group and the 
control group (p<0.05). The serum VEGF level in the observa-
tion group was always lower than that in the control group 
(p<0.05). CRP levels in the control group showed an upward 
trend. The serum CRP level in the control group was signifi-
cantly higher compared to the observation group at T3. The 
number of grades 0 and 1 neovascularization in the control 
group was significantly lower than in the observation group. 
The neovascularization rate of the observation group was 
significantly higher than the control group; the tumor effec-
tive rate of the observation group was not different from that 
of the control group, but the disease control rate was higher 
than in the control group.

Conclusion: CEUS-guided TACE treatment of HCC can ef-
fectively inhibit tumor angiogenesis, control tumor progres-
sion, and prolong the survival of patients, which is conducive 
to the prognosis of patients.
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lial growth factor

Introduction

 Hepatocellular carcinoma (HCC) is one of the 
top ten tumors in the world. About 300,000 people 
in China die every year because of HCC [1]. Only 
10-25% of patients can undergo surgical resec-

tion, and most patients are diagnosed at advanced 
stages when they visit the hospital, thus missing 
the opportunity of radical surgery. The preferred 
treatment is transcatheter arterial chemoemboli-
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zation (TACE) [2,3]. TACE refers to the selective or 
super-selective insertion of a catheter into a tumor-
supplying target artery and an appropriate amount 
of embolic agent is injected at an appropriate rate 
to occlude the target artery so as to cause ischemic 
necrosis of the tumor tissue [4,5]. Although TACE 
can cause tumor necrosis, the tumor neovasculari-
zation induced by ischemia and hypoxia is easy to 
cause tumor recurrence and metastasis, reducing 
long-term survival rate [6,7]. Endostar is a recom-
binant human endostatin that inhibits vascular en-
dothelium and formation of neovascularization [7]. 
HCC is a vascular-dependent tumor and Endostar 
can inhibit recurrence and metastasis of HCC by in-
hibiting angiogenesis [8]. To accurately determine 
the tumor size and blood supply is very important 
for the determination of the amount of emboliza-
tion agent, it is also important for the postopera-
tive efficacy, and it has a decisive effect on whether 
TACE should be performed again.
 VEGF is a vascular endothelial cell-specific 
heparin-binding growth factor that induces an-
giogenesis in vivo. Studies have reported that the 
expression of VEGF in HCC is associated with angi-
ogenesis [9]. C-reactive protein (CRP) is an inflam-
matory marker of systemic and local inflammation. 
CRP levels are elevated in the active phase of many 
diseases. It has been reported that CRP is closely 
related to the prognosis of HCC after intervention 
[10] and it is an independent predictor for the post-
operative recurrence of HCC [11]. At present, under 
the guidance of DSA after TACE, the tumor size, 
vascular supply, and the amount of embolization 
agent are judged and whether TACE will be per-
formed again after surgery are determined. CEUS, 
as a blood flow detection technique, is widely used 
in the diagnosis and treatment of HCC. It has high 

sensitivity, real-time convenience, and no radia-
tion in the evaluation of tumor neovasculariza-
tion [12,13]. However, there are scarce reports on 
whether CEUS-guided Endostar and TACE in the 
treatment of patients with advanced HCC need to 
have TACE again and the effects of the method on 
VEGF, CRP and prognosis.
 This article evaluated the efficacy of Endostar 
and TACE in the treatment of patients with ad-
vanced HCC under the guidance of CEUS and 
measured the levels of VEGF and CRP in order to 
provide a new guidance method, a more objective 
and effective assessment method of tumor size and 
blood supply for TACE , with the aim of improving 
the efficacy of TACE and patient prognosis.

Methods 

Research objects

 A total of 160 patients with HCC who were admit-
ted to Cangzhou Central Hospital from April 2015 to 
April 2017 were enrolled and 75 of them underwent 
TACE as the observation group according to the results 
of ultrasound angiography. The remaining 85 cases that 
underwent DSA angiography-guided TACE were selected 
as the control group. Inclusion criteria were as follows: 
pathologically confirmed as HCC; age >18 years; Child 
Pugh grade A-B; Barcelona Clinic Liver Cancer (BCLC 
stage) B-C; no obstruction in portal vein, no bile duct 
infiltration; no other related treatment; expected survival 
more than 3 months, signed informed consent form and 
voluntary to participate in the study. Exclusion crite-
ria were as follows: obstruction in portal vein; presence 
of refractory ascites; complicated with other diseases 
such as heart, liver, and kidney; contraindications for 
Endostar; incomplete clinical data. 
 This study has been approved by the ethics commit-
tee of Cangzhou Central Hospital.

Grade Tumor neovascularization

0 No dot-like blood flow in the tumor

1 1-2 dot-like blood flow in the tumor

2 3-4 points of blood flow in the tumor, 1-2 blood vessels

3 The number of dot-like blood flow in the tumor was >4, and the number of blood vessels was >2.

Table 1. Grading of tumor angiogenesis control 

RECIST rating Tumor condition

Complete remission (CR) All intrahepatic lesions disappeared

Partial remission (PR) Target lesion reduction ≥30%

Stable (SD) Criteria not achieved for complete or partial remission, no progress.

Progress (PD) In situ lesions with a maximum diameter increase of >20% or new lesions or extrahepatic metastasis

Table 2. RECIST standards
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Kit material

 Endostar (Shandong Simcere Bio-Pharmaceutical 
Co., Ltd., CFDA Approval No. S20050088); VEGF Human 
ELISA Kit (Thermo Fisher Scientific, # KHG0111); Hu-
man CRP ELISA Test Kit (Jianglai Bio, JL46268); SonoVue 
03 ( Bracco, Milan, Italy); lipiodol emulsion (Shanghai 
Xudong Haipu Pharmaceutical Co., Ltd., batch number: 
060109); microsphere (Biosphere Medical, France).

Treatment groups

 All patients were intravenously infused with 15 mg 
of Endostar (diluted with 500 mL normal saline) once 
a day for a total of 3 days. Using Seldinger technique, 
the catheter sheath was introduced through the femoral 
artery puncture and the catheter was placed through the 
catheter sheath. After super-selecting the tumor feeding 
artery, 3 mL of lipiodol emulsion were infused (30 mg/
m2 lobaplatin+30 mg/m2 epirubicin+lipiodol, the amount 
was determined according to the patient’s tumor size 
and blood supply), 30 mg of Endostar was reperfused, 
then refilled with the remaining lipiodol emulsion, and 
finally injected a small amount of (about 400) Embos-
phere embolization microspheres to embolize the blood 
vessels. Both groups were treated with routine hepato-
protective and infection preventive treatment. One 
month after operation, the observation group underwent 
CEUS (contrast agent: SonoVue 03) to review the embo-
lization effect and the control group underwent DSA to 
observe whether the lesions were within the emboliza-
tion range and the deposition of lipiodol embolization. 
If the tumor was found to have residual activity, TACE 
treatment was performed again. If the lipiodol deposit 

was dense, the tumor tissue was necrotic, there was no 
new lesion, or no new progression, the TACE treatment 
was suspended. After 3 months, the two groups followed 
the same method and performed a different angiogra-
phy method to determine whether TACE needs to be 
performed again. The time point of the first TACE was 
recorded as T1, and the time point for TACE determined 
by re-examination after 1 month was recorded as T2, the 
time point for TACE determined by re-examination after 
3 months was recorded as T3.

Comparison of serum VEGF and CRP levels in the two groups

 Serum VEGF and CRP were detected in the two 
groups at T1, T2, and T3 (serum VEGF and CRP lev-
els were measured at all time points, and then contrast 
re-examination was performed. If TACE was needed to 
be performed, the operation should be performed after 
blood collection). Four mL of the patient’s fasting blood 
were collected around 9 am. After standing for 30 min, 
the blood was centrifuged at 3000 r/min for 10 min and 
the upper serum was taken for detection by ELISA.

Tumor neovascularization

 Three months after surgery, color power angiog-
raphy (CPA) was used in the observation group and CT 
angiography was used in the control group to grade the 
angiogenesis. The grading standards are shown in Table 
1.

Tumor control

 The tumor control was evaluated by RECIST criteria 
3 months after surgery. The effective rate (RR)=CR+PR, 

Observation group (n=75) 
n (%)

Control group (n=85)
n (%)

x2/t p

Age (years), x±SD 54.23±10.33 56.21±15.23 0.972 0.333

Sex 0.834 0.461

Male 46 (61.33) 58 (68.24)

Female 29 (38.67) 27 (31.76)

Previous history of liver disease 0.348 0.951

Hepatitis B 55 (73.33) 61 (71.76)

Hepatitis C 8 (10.67) 9 (10.59)

Alcoholic liver disease 6 (8.00) 6 (7.06)

No 6 (8.00) 9 (10.59)

Child-Pugh classification 0.478 0.490

A 56 (74.67) 60 (70.59)

B 19 (25.33) 25 (29.41)

BCLC staging 0.011 0.917

B 18 (24.00) 21 (24.71)

C 57 (76.00) 64 (75.29)

Tumor, x±SD diameter (cm) 5.32±3.54 6.43±4.12 1.833 0.0687

AFP (µg/L) 0.6499 0.4201

≤400 56 (74.67) 68 (80.00)

>400 19 (25.33) 17 (20.00)

Table 3. General clinical data 
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the disease control rate (DCR)=CR+PR+SD, and the RE-
CIST criteria are shown in Table 2.

Data analysis

 Data were analyzed by SPSS 19.0 statistical soft-
ware package (IBM, SPSS, Chicago, IL, USA). The meas-
urement data were expressed by ±S and analyzed by t-
test. Three time points in the same group were compared 
using repeated one-way ANOVA. The enumeration data 
were analyzed by chi-square test, and the significance 
level was set at α=0.05.

Results

Comparison of general clinical data between the two 
groups

 There were no significant differences in age, 
gender, previous history of liver disease, Child-
Pugh classification, BCLC stage, tumor diameter 
and AFP content between the two groups (p>0.05), 
as shown in Table 3.

Comparison of postoperative TACE in the two groups

 There were significant differences in the num-
ber of TACEs re-performed between the observa-
tion and the control group (p<0.05). Sixty percent 
of the observation group needed 2 more TACEs and 
64.70% of the control group needed 0 or 1 more 
TACE (Table 4).

Comparison of VEGF levels in the two groups

 At the time of T1 and T2, there was no sig-
nificant difference in serum VEGF levels between 
the observation and the control group (p>0.05). The 
VEGF level in the serum at T3 was significantly 

lower than that in the control group (p<0.05). Se-
rum VEGF levels in the observation group at T3 
were significantly higher than those at T1 and T2 
and there was no significant difference in serum 
VEGF levels between T1 and T2. Serum VEGF lev-
els in the control group at T3 were significantly 
higher than those at T1 and T2. The serum VEGF 

Observation group (n=75)
n (%)

Control group (n=85)
n (%)

x2 p

Time of TACE re-performed 10.070 0.007

0 4 (5.33) 10 (11.76)

1 26 (34.67) 45 (52.94)

2 45 (60.00) 30 (35.29)

Table 4. Comparison of postoperative TACE re-performed in the two groups

VEGF (pg/L) Observation group (n=75) Control group (n=85) t p

T1 12.32±3.21 12.19±2.98 0.316 0.753

T2 12.87±2.54 13.24±3.12a 0.410 0.826

T3 13.92±3.21ab 15.35±3.76ab 2.595 0.010

F 6.871 10.07

P 0.001 0.007
Note: a: In the same group, compared with T1, p<0.05. b: in the same group, p<0.05 compared with T2

Table 5. VEGF levels of the two groups

Figure 1. Comparison of VEGF levels between the two 
groups. The ELISA results showed that there was no sig-
nificant difference in serum VEGF levels between the obser-
vation group and the control group at T1 and T2 (p>0.05). 
The serum VEGF level in the observation group was signifi-
cantly lower than that in the control group at T3 (p<0.05). 
Serum VEGF levels in the observation group at T3 were 
significantly higher than those at T1 and T2 and there was 
no significant difference in serum VEGF levels between T1 
and T2. Serum VEGF levels in the control group at T3 were 
significantly higher than those in T1 and T2. The serum 
VEGF level at T2 was significantly higher than that at T1. 
Note a: in the same group, compared with T1, p<0.05. b: in 
the same group, p<0.05 compared with T2. c: at the same 
time, p<0.05 compared with the control group.
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level at T2 was significantly higher than that at T1, 
as shown in Table 5 and Figure 1.

Comparison of CRP levels between the two groups

 At the time of T1 and T2, there was no sig-
nificant difference in serum CRP levels between 
the observation and the control group (p>0.05). 

The serum CRP level at T3 was significantly lower 
than that in the control group (p<0.05). There was 
no significant difference in serum CRP levels in 
the observation groups at T1, T2 and T3 (p>0.05). 
Serum CRP levels in the control group at T3 were 
significantly higher than those in T1 and T2. There 
was no difference in serum CRP levels between T1 
and T2 (p>0.05), as shown in Table 6 and Figure 2.

Tumor neovascularization

 Three months after surgery, color doppler en-
ergy imaging (CPA) was used in the observation 
group and CT angiography was used in the control 
group to detect tumor angiogenesis (Table 7). Sev-
enty two percent of the observation group had no 
neovascularization, 10 cases (13.33%) had > grade 
2 neovascularization, and the number of grade 0 
and 1 in the control group was significantly lower 
than that in the observation group. There were 44 
cases (51.76%) of neovascularization above grade 
2 in the control group. The neovascularization rate 
of the observation group was significantly higher 
than that of the control group (p<0.05), as shown 
in Table 7.

Tumor control 

 The tumor control was evaluated by RECIST 
criteria 3 months after surgery. The tumor control 
scores of the observation group were significantly 
different from those of the control group. The RR of 
the observation group and the control group were 
38 (50.67%) and 32 (37.65%), respectively. There 
was no significant difference between the two 
groups. The DCR of the observation group and the 

CRP (mg/L) Observation group (n=75) Control group (n=85) t p

T1 15.34±8.23 14.93±7.43 0.329 0.743

T2 15.86±9.65 15.54±8.43a 0.222 0.825

T3 16.21±6.65 18.54±6.54ab 2.229 0.027

F 0.210 5.633

P 0.811 0.004
Note: a: in the same group, compared with T1, p<0.05. b: in the same group, p<0.05 compared with T2

Table 6. CRP levels of the two groups

Observation group (n=75)
n (%)

Control group (n=85)
n (%)

x2 p

Grading of neovascularization 26.830 0.000

0 54 (72.00) 32 (37.65)

1 11 (14.67) 9 (10.59)

2 6 (8.00) 23 (27.06)

3 4 (5.33) 21 (24.71)

Table 7. Tumor neovascularization 

Figure 2. Comparison of CRP levels between the two 
groups. The ELISA results showed that there was no sig-
nificant difference in serum CRP levels between the obser-
vation group and the control group at T1 and T2 (p>0.05). 
The serum CRP levels in the observation group were signifi-
cantly lower than that in the control group at T3 (p<0.05). 
There was no significant difference in serum CRP levels 
between T1, T2, and T3 in the observation group (p>0.05). 
Serum CRP levels in the control group at T3 were signifi-
cantly higher than those in T1 and T2 and there was no 
difference in serum CRP levels between T1 and T2 (p>0.05). 
Note a: in the same group, compared with T1, p<0.05. b: in 
the same group, p<0.05 compared with T2. c: at the same 
time, p<0.05 compared with the control group.
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control group were 62 (82.67%) and 45 (52.94%), 
respectively. The tumor control rate of the observa-
tion group was significantly higher than that of the 
control group, as shown in Table 8.

Discussion

 HCC is one of the most common malignant 
tumors. Among gastrointestinal malignant tumors 
its mortality rate is second only to gastric cancer 
and esophageal cancer. The 3-year survival rate is 
less than 15%, which seriously threatens the physi-
cal and mental health of patients and brings great 
burdens and economic pressure to patients and 
families [14]. Although surgical resection is by far 
the most effective treatment of HCC, most HCC pa-
tients are already in advanced stage, and the tumor 
cannot be surgically removed, and only interven-
tional therapy such as TACE can be performed. At 
present, the use of embolic agents and whether or 
not to repeat TACE mostly depends on DSA. CEUS, 
as a highly sensitive blood flow detection technol-
ogy, can not only visually judge the therapeutic 
effect but also assist in the preoperative precise 
positioning of lesions [15,16], but the current ap-
plication and feasibility study of CEUS guidance 
combined with TACE in the treatment of HCC has 
rarely been reported. Therefore, in this study, the 
efficacy of Endostar and TACE in the treatment of 
advanced HCC patients under the guidance of CEUS 
was evaluated and the VEGF, CRP levels were ana-
lyzed, in order to improve the therapeutic effect of 
TACE, improve patient prognosis, and reduce the 
probability of recurrence and metastasis.
 The number of TACEs re-performed 0 or 1 time 
in the observation group was significantly lower 
than that in the control group, while the number of 
TACEs repeated twice in the observation group was 
significantly higher than that in the control group, 
indicating that, compared with the DSA, TACE 
treatment under the guidance of CEUS increased 
the number of re-performed TACEs. The possible 
explanation was that CEUS was more sensitive to 

embolization than DSA. The level of VEGF reflects 
the neovascularization of tumors; VEGF can spe-
cifically promote the proliferation and migration 
of vascular endothelial cells and promote tumor 
angiogenesis, which is one of the important indi-
cators for evaluating the therapeutic effect in HCC 
[17]. There was no significant difference in serum 
VEGF levels between the observation group and 
the control group at T1. The levels of serum VEGF 
at T2 and T3 showed an upward trend, indicating 
that the VEGF level was induced to increase by 
ischemia and hypoxia in tumor tissues caused by 
TACE. Although Endostar was used for prophylaxis, 
it did not completely reverse the increase in VEGF 
levels. The serum VEGF level in the observation 
group was always lower than that in the control 
group, and there was a significant difference at 
T3, indicating that the neovascularization of the 
observation group was inhibited to a certain ex-
tent, which may be related to the higher number 
of repeated TACE in the observation group. The 
neovascularization control rate of the observation 
group was significantly better than that of the con-
trol group, which was consistent with the level of 
VEGF.
 CRP is an acute-phase reactive protein that is 
used primarily to assess the extent of early inflam-
mation and tissue damage and its level is positively 
correlated with the degree of inflammation and tis-
sue damage [18]. Studies have shown that CRP is 
closely related to the prognosis of HCC and the 
progressive elevation of CRP suggests metastasis 
or spread of HCC [19]. There was no difference in 
serum CRP levels between T1, T2, and T3 in the 
observation group. The serum CRP levels in the 
control group at T1, T2, and T3 showed an upward 
trend. There was no difference in serum CRP lev-
els between the observation group and the control 
group at T1 and T2. CRP levels in the observation 
group at T3 were significantly higher than those 
in the control group and the treatment efficacy of 
CEUS-guided TACE was better than DSA-guided 
TACE.

Observation group (n=75) 
n (%)

Control group (n=85)
n (%)

x2 p

Grading of tumor control 16.990 0.001

CR 15 (20.00) 13 (15.29)

PR 23 (30.67) 19 (22.35)

SD 24 (32.00) 13 (15.29)

PD 13 (17.33) 40 (47.06)

RR 38 (50.67) 32 (37.65) 1.578 0.115

DCR 62 (82.67) 45 (52.94) 15.890 0.000

Table 8. Tumor control 



Endostar combined with arterial chemoembolization in hepatocellular carcinoma2400

JBUON 2019; 24(6): 2400

 There was no difference between the observa-
tion group and the control group in terms of PR. 
The tumor control rates of the observation group 
and the control group were significantly different. 
The tumor DCR of the observation group was sig-
nificantly better than that of the control group. It 
is indicated that compared with DSA-guided TACE, 
the use of color Doppler ultrasound to guide TACE 
cannot improve the effectiveness of TACE on tu-
mors, but it can slow down the progress of tumors 
and strive for a little survival time for patients with 
advanced HCC.
 Lu et al [20] studied the clinical value of CEUS 
and enhanced CT in the evaluation of the efficacy 
of TACE in HCC. It was found that the accuracy 
of CEUS test results was higher than that of en-
hanced CT test and its accuracy was close to DSA 
test results, which is inconsistent with the results 
of this paper. The possible reason is that CEUS was 
compared with DSA in this article, with CPA as a 
standard to evaluate angiogenesis and tumor con-
trol and CPA as a bridge to compare CEUS with 
DSA, while Bruenn et al [21] compared CEUS with 
enhanced CT and took the results of DSA as the 
standard. It was concluded that the specificity of 
CEUS under the standard of DSA was 100% and 
the positive predictive value was 100%. The con-
clusion that CEUS and DSA had close performance 
in the diagnosis of TACE in HCC was incorrect, 
because the DSA cannot be a standard when com-
paring the diagnostic performance of CEUS and 
DSA. The negative predictive value of CEUS with 
DSA as a standard was only 50%, which indicates 
that there was a certain difference in the diagnos-
tic performance of CEUS and DSA. Chen et al [22] 

studied CEUS in the prediction of the response/
recurrence of hepatic malignant focal lesions af-
ter radiofrequency ablation (RFA) or TACE and 
observed that there was no adverse reaction after 
CEUS and the combined effect with CT/MRI was 
better. Therefore, CEUS can be combined with CT/
MRI to improve the detection scheme proposed in 
this paper.
 The limitation of this study is that pathologi-
cal section was not used as the gold standard to 
calculate specificity, sensitivity, and negative pre-
dictive value. Since this was a retrospective study, 
the patients with liver cancer were confirmed 
pathologically before and after TACE many times, 
which is not necessary in most circumstances. Im-
aging techniques and other biochemical indicators 
should be used first and highly suspected patients 
should be followed by pathological examination 
[23,24]. Another limitation of this study is that the 
follow-up time was relatively short and only three 
months after surgery. To further investigate the 
long-term efficacy of CT and CEUS after TACE, the 
follow-up time can be extended to 1 year, 3 years, 
or even 5 years after surgery.
 In summary, compared with TACE under the 
guidance of DSA, CEUS-guided TACE combined 
with Endostar treatment of HCC can effectively 
inhibit the formation of tumor angiogenesis, con-
trol tumor progression, and prolong the survival 
time of patients, which is beneficial for patient 
prognosis.
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