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Abstract: Objective: To evaluate the effect of ultrasound interventional injection of cisplatin in the treatment of 
hepatocellular carcinoma (HCC). Methods: 68 patients with HCC admitted to our hospital from February 2016 to 
February 2018 were enrolled. According to the different treatment methods, they were divided into a study group 
and a control group. The control group was treated with hepatic artery embolization chemotherapy (n=34), the 
study group adopted interventional ultrasound injection of cisplatin (n=34). The clinical treatment effects of the 
two groups of patients were compared; the liver function and the occurrence of adverse reactions were compared; 
all patients were followed up for 24 months, and their progressive-free survival (PFS) was also compared. Results: 
The study group had higher total effective rate compared with the control group (91.18% vs 67.65%) (P<0.05); the 
AST, ALT, T-BIL and D-BIL levels of the two groups decreased remarkably after treatment, and the reduction in the 
study group was more obvious (P<0.05); the levels of VEGF, AFP and CEA of the two groups reduced noticeably after 
treatment, and the decrease in the study group was more significant (P<0.05); the total incidence of adverse reac-
tions in the study group and the control group was 2.94% and 23.53% respectively, (P<0.05); the two groups were 
followed up for 24 months, and the disease control rate (DCR) of the control group was 58.82%, significantly lower 
than 85.29% in the study group; the PFS time of the control group was (15.68±4.23) lower than that of the study 
group (18.12±5.42) (P<0.05). Conclusion: Interventional ultrasound injection of cisplatin in the treatment of HCC 
has a definite effect. It can effectively relieve liver damage, reduce adverse reactions, improve serum tumor marker 
levels, and boost the DCR and PFS time of tumor patients.
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Introduction

Hepatocellular carcinoma (HCC) is one of the 
most common malignant tumors worldwide. 
The epidemiological survey revealed [1] that 
HCC has become the fifth most common type 
of cancer and takes up 54% of the total can-
cers. HCC also shows an increasingly rising 
every year, which seriously threatens the lives 
of patients. At present, the surgical treatment 
is the primary option for clinical treatment of 
HCC. But due to its insidious onset, most 
patients have progressed to the middle and 
advanced stages when diagnosed [2]. In addi-
tion, the surgical resection rate is low and the 
recurrence rate is high, with about two-thirds of 
patients are prone to recurrence after surgery, 
and low long-term survival rate. Non-surgical 
hepatic artery chemotherapy and embolization 

are also common methods for clinical treat-
ment of HCC, but the efficacy is not satisfactory 
as expected [3]. Therefore, it is extremely urgent 
to seek more effective treatments for control-
ling tumor recurrence and prolonging the sur-
vival time of patients. In recent years, with the 
continuous progress of research, as an in situ 
inactivation method, ultrasound-guided inter-
ventional therapy for HCC has become a new 
type of clinical non-surgical treatment [4]. For 
instance, the application of ultrasonic interven-
tional injection of absolute alcohol therapy, 
microwave coagulation, radiofrequency abla-
tion and other therapeutic methods are of the 
emerging options of ultrasonic interventional 
therapy for HCC. As a first-line treatment for 
advanced cancer, cisplatin is commonly used in 
clinical chemotherapy for patients with HCC, 
and its therapeutic effect is remarkable [5]. 
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Studies have shown [6] that ultrasound can 
continuously monitor the patient’s liver condi-
tions and understand the local lesions by dis-
playing the results. Interventional injection of 
cisplatin for HCC can effectively reduce the 
complications and improve the long-term sur-
vival. At present, there are few reports on the 
ultrasound interventional injection of cisplatin 
in the treatment of HCC. Therefore, we selected 
68 patients with primary HCC admitted to our 
hospital from February 2017 to February 2020 
to evaluate the clinical efficacy of ultrasound 
interventional injection of cisplatin in the treat-
ment of HCC. 

Materials and methods

General information

68 patients with primary HCC admitted to our 
hospital over a period of February 2016 to 
February 2018 were selected as the research 
objects. Inclusion criteria: (1) Patients who met 
the Specifications for the Diagnosis and 
Treatment of Primary HCC [7], and confirmed 
as primary HCC by histopathology, CT, MRI 
imaging, etc.; (2) Child-Pugh classification of 
liver function before treatment was grade A and 
B; (3) With complete clinical data; Exclusion cri-
teria: (1) With organs function deficit such as 
kidney, lung, heart, brain, etc.; (2) With coagula-
tion dysfunction or obvious ascites; (3) With 
mixed HCC or other malignant tumors; (4) With 
mental or speech communication disorders.

According to different treatment methods, they 
were equally divided into study group and con-
trol group. Among them, there were 19 males 
and 15 females in the study group; aged 40-78 
(57.52±9.74) years; disease course was 1-5 
(3.01±0.78) years; tumor diameter was 3.11-
5.96 (4.45±1.24) cm; Child-pugh classification: 
15 cases of grade A, 19 cases of grade B. In 
the control group, there were 18 males and 16 
females; aged 41-77 (57.60±9.80) years old; 
disease course was 1.2-5 (3.05±0.80) years; 
tumor diameter was 3.04-5.92 (4.42±1.27) 
cm; Child-pugh classification: 14 cases of  
grade A, 20 cases of grade B. They were com-
parable in general data (P>0.05). The approval 
has been obtained from the ethics committee 
of our hospital, and the patients and their fami-
lies knew the purpose of the study and agreed 
to participate to the study.

Instruments and drugs

Mindray DC-N6 color Doppler ultrasound 
[Guangdong FDA No. 2230509], transvaginal 
probe 7.5 MHz puncture frame, manual 16G 
puncture needle (U.S. Bard), cisplatin injection 
(Jiangsu Haosen Pharmaceutical Co., Ltd., 
batch number: H20090521) were used in this 
study.

Methods

Patients in the control group were treated with 
hepatic artery embolization chemotherapy. The 
patients received Sedinger puncture. The 
patients’ lesions were understood by arteriog-
raphy, and superselective intubation was per-
formed based on the results of the angiogra-
phy, and the catheters were sent to the patients’ 
corresponding lesions for chemotherapy at the 
arterial site, and the specific drugs were fluoro-
uracil 0.5 g, epirubicin 30 mg, and oxaliplatin 
150 mg.

The study group used ultrasound interventional 
injection of cisplatin for treatment. The Mindray 
DC-N6 color Doppler ultrasound diagnostic 
apparatus was applied, and the probe frequen-
cy was 5-12 MHz. American Bard manual 16G 
puncture needle was used for the puncture 
treatment. Before surgery, ultrasound position-
ing was performed to observe the location and 
path of the tumor, the sonographic appearance 
of the tumor and its relationship with surround-
ing tissues, and the blood supply in the tumor. 
Under the guidance of ultrasound intervention, 
the posterior part of the central axis of the 
tumor was punctured, and then the chemother-
apy drug cisplatin (Jiangsu Haosen Pharma- 
ceutical Co., Ltd., SFDA approval number: 
H20090521) was slowly injected, and the injec-
tion was carried out by points, from shallow to 
deep. If there is a strong echo that gradually 
increases from the tip of the needle to the sur-
roundings, and the strong echo completely cov-
ers the tumor and is larger than 0.5 cm from 
the edge of the tumor, the injection should be 
stopped. In the meantime, the needle should 
be rotated during the injection to ensure that 
the cisplatin is evenly dispersed. If the drug 
enters the blood vessel, the puncture should 
be adjusted to avoid the blood vessel and then 
inject it. Then the puncture needle was with-
drawn to 1.0 to 1.5 cm of the liver capsule to 
observe whether there is drug overflow, and 
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after no drug overflow was confirmed, the punc-
ture needle was withdrawn from the patient’s 
body. Each tumor was treated once a week. 
After 20-40 minutes of treatment, whether the 
patients have fever, nausea, vomiting, pain, 
fatigue and other discomfort was observed.

Observation indicators and efficacy evaluation

(1) Efficacy evaluation: ① Complete response 
(CR): After treatment, the patient’s lesions dis-
appeared completely and lasted longer than 
one month; ② Partial response (PR): After 
treatment, the total volume of the patient’s 
lesions was reduced by more than 50%, and 
lasted at least one month; ③ Stable disease 
(SD): After treatment, the total volume of the 
patient’s lesion is slightly reduced or reduced 
below 25%; ④ Progressive disease (PD): After 
treatment, the patient has a new lesion or the 
original lesion has an increase in total volume. 
(2) Comparison of liver function between the 
two groups of patients before and after treat-
ment; 5 ml of fasting venous blood was collect-
ed before and two months after the operation, 
and centrifuged to separate the serum. The 
American Beckman DXC800 automatic bio-
chemical analyzer was used to detect the 
changes in liver function index levels of the two 
groups of patients, including aspartate amino-
transferase (AST), alanine aminotransferase 
(ALT), serum total bilirubin (T-BIL) and direct bili-
rubin (D-BIL); (3) Comparison of serum tumor 
marker levels before and after treatment 
between the two groups of patients; the Swiss 
Tecan Infinite F50 multifunctional microplate 
reader was used to detect the serum tumor 
marker levels of the two groups before and 
after treatment, including vascular endothelial 
growth factor (VEGF), carcinoembryonic anti-
gen (CEA) and alpha-fetoprotein (AFP); kits was 
purchased from Jiangsu Feiya Biological 
Technology Co., Ltd., and the specific operation 
was carried out in strict accordance with the 
instructions; (4) Adverse reactions of the two 
groups of patients were compared; (5) Long-

term survival between the two groups was com-
pared. All were followed up for 24 months, and 
the long-term survival prognosis of patients 
was carried out according to the standards for-
mulated by the National Comprehensive Cancer 
Network [8]; ① disease control rate (DCR): the 
results of CT or MRI examination showed that 
the tumor did not shrink or increase, and the 
tumor size was maintained at about 5 cm; ② 
progression-free survival time (PFS): the time 
from the beginning of treatment to the second-
ary appearance of the tumor.

Statistical methods

All data were processed using SPSS 18.0 soft-
ware. The count data was expressed as n (%) 
and the χ2 test was used; the rank data was 
tested by the rank sum; the measurement data 
was expressed in form of (

_
x  ± s) and the t test 

was performed. A P value of <0.05 was consid-
ered statistically significant.

Results

Comparison of clinical efficacy 

The study group showed higher total effective 
rate compared to the control group (91.18% vs 
67.65%) (P<0.05). See Table 1.

Comparison of liver function

The AST, ALT, T-BIL and D-BIL levels of the two 
groups of patients before treatment were simi-
lar (P>0.05); the AST, ALT, T-BIL and D-BIL lev-
els of the two groups of patients decreased 
remarkably after treatment, and the reduction 
of the study group was more significant 
(P<0.05). See Table 2.

Comparison of serum tumor marker levels 

No marked difference was observed in VEGF, 
AFP and CEA levels in the two groups before 
treatment (P>0.05); the VEGF, AFP, and CEA lev-
els of the two groups of patients after treat-

Table 1. Comparison of clinical efficacy of two groups
Groups CR PR SD PD Total effective rate
Study group (n=34) 5 (14.71) 15 (44.12) 11 (32.35) 3 (8.82) 31 (91.18)
Control group (n=34) 2 (5.88) 8 (23.53) 13 (38.24) 11 (32.35) 23 (67.65)
t 5.757
P 0.016
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ment decreased noticeably, and the decrease 
in the study group was more significant 
(P<0.05). See Table 3.

Comparison of adverse reactions 

The study group exhibited lower total incidence 
of adverse reactions compared to the control 
group (2.94% vs 23.53%) (P<0.05). See Table 
4.

Comparison of long-term survival

Both groups were followed up for 24 months. 
The DCR of the control group was 58.82%, sig-

HCC is a malignant tumor with a high mortality 
rate worldwide, and its incidence is rising on a 
yearly basis. The symptoms of the disease are 
rather insidious in the early stage, and most of 
them are in the middle to late stages when they 
are diagnosed [9]. Surgical resection is a fre-
quently used option for the treatment of HCC 
and some metastatic HCC. If the tumor can be 
found early, liver transplantation or resection of 
the tumor can effectively improve the survival 
rate of patients [10]. However, due to the rapid 
development of the disease, the hidden and 
complex location of the lesion, the high degree 
of malignancy, the multi-center lesion and the 
difficulty of resection, most patients have 
missed the best opportunity for radical surgical 
treatment at the time of diagnosis. The 
advanced stage is no longer sensitive to radio-
therapy and chemotherapy, so palliative treat-
ment is the main method for the treatment of 
HCC. Its purpose is to control tumor growth, 
reduce symptoms, improve the quality of life of 
patients, and prolong their survival [11, 12].

Table 2. Comparison of liver function between the two groups before and after treatment

Groups 
AST (U/L) ALT (U/L) T-BIL (µmol/L) D-BIL (µmol/L)

Before  
treatment

After  
treatment

Before  
treatment

After  
treatment

Before 
treatment

After  
treatment

Before 
treatment

After  
treatment

Study group (n=34) 73.52±13.81 35.32±7.38a 65.16±14.56 26.44±7.05a 43.15±9.29 31.17±5.26a 35.34±7.03 13.26±3.03a

Control group (n=34) 73.46±13.73 44.29±8.68a 64.60±14.58 39.56±8.79a 43.23±9.25 38.47±6.83a 35.40±7.10 20.18±4.16a

t 0.018 4.591 0.159 6.789 0.036 4.938 0.035 7.840

P 0.870 <0.001 0.970 <0.001 0.985 <0.001 0.975 <0.001
Note: Compared with the same group before treatment, aP<0.05.

Table 3. Comparison of serum tumor marker levels before and after treatment in the two groups

Groups 
VEGF (mg/mL) AFP (mg/mL) CEA (µg/L)

Before  
treatment

After  
treatment

Before  
treatment

After  
treatment

Before  
treatment

After  
treatment

Study group (n=34) 13.43±2.81 5.72±1.27b 276.26±64.38 121.57±23.29b 12.36±3.80 4.52±1.21b

Control group (n=34) 13.52±2.78 8.03±2.14b 274.87±65.08 146.20±26.34b 12.27±3.83 6.83±1.81b

t 0.133 5.413 0.089 4.085 0.097 6.187
P 0.895 <0.001 0.930 <0.001 0.922 <0.001
Note: Compared with the same group before treatment, bP<0.05.

Table 4. Comparison of adverse reactions between the two groups of 
patients

Groups diarrhea nausea and 
vomiting

acute  
cholecystitis

Total incidence 
rate

Study group (n=34) 0 (0.00) 1 (2.94) 0 (0.00) 1 (2.94)
Control group (n=34) 2 (5.88) 5 (14.71) 1 (2.94) 8 (23.53)
χ2 6.275
P 0.012

Table 5. Comparison of long-term survival of 
two groups of patients
Groups DCR PFS (month)
Study group (n=34) 29 (85.29) 18.12±5.42
Control group (n=34) 20 (58.82) 15.68±4.23
χ2/t 5.916 2.069
P 0.015 0.042

nificantly lower than that of 
the study group (85.29%). 
The PFS time of the control 
group was (15.68±4.23), 
lower than that of the study 
group (18.12±5.42) (P< 
0.05). See Table 5 and 
Figure 1.

Discussion
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Cisplatin injection is one of the main methods 
of palliative treatment for patients with HCC. 
Cisplatin is a class of anticancer drugs contain-
ing inorganic platinum, with the structure of 
Cis-Dichlorodiamineplatinum. The drug is a cell 
cycle non-specific drug and has cytotoxicity. It 
can bind to DNA and cause cross-reaction and 
damage DNA functions and further inhibits can-
cer cells from mitosis, and can be used clini-
cally to treat a variety of cancers [13, 14]. The 
concentration of cisplatin in the treatment of 
HCC is generally much greater than that of 
intravenous administration. Injecting cisplatin 
into the tumor can cause cell protein degenera-
tion, coagulation, necrosis, fixation and dehy-
dration of the lesion tissue. The destruction of 
local endothelial cells in the lesion can cause 
thromboembolism, thereby blocking the blood 
supply to the tumor, leading to cell death [15]. 
The concentration of cisplatin injected into the 
tumor is much greater than that of intravenous 
administration. The injection of cisplatin into 
the liver cancer tumor can cause the tumor tis-
sue to be dehydrated, fixed, cell protein coagu-
lation, degeneration, and necrosis, and the 
local endothelial cells of the tumor blood ves-
sels are destroyed, which can form thrombus 
and blood vessels. Occlusion or twist of blood 
vessels blocks the blood supply of the tumor, 
leading to cell death and fibrosis, in turn makes 
the tumor shrink or no longer increase [16]. 
Ultrasound interventional injection of chemo-
therapy drugs for the treatment of HCC is a new 
type of local minimally invasive treatment, 
which can effectively prolong the long-term  
survival of patients with advanced HCC. 
Ultrasound-guided injection of chemotherapeu-
tic drugs in the treatment of advanced liver 

cancer can achieve satisfactory long-term cura-
tive effects, which can be comparable to surgi-
cal treatment to a certain extent, and has 
become the main treatment or first choice for 
advanced liver cancer. For recurrent liver can-
cer, metastatic liver cancer, liver cancer with 
portal vein tumor thrombus, and liver cancer 
growing near large blood vessels that are diffi-
cult to remove by surgery, ultrasound-guided 
injection of chemotherapy drugs is also an ideal 
alternative treatment option [16, 17]. At pres-
ent, this treatment method has become the 
first choice for patients with advanced HCC. We 
found that the total effective rate of the study 
group was higher; it indicated that the effect of 
ultrasound interventional injection of cisplatin 
was satisfactory, and ensures the tumor shrink 
or no longer increase. Because the normal 
immune function of patients with HCC is 
destroyed, the immune function of the patient 
becomes low. Moreover, our study revealed 
that the AST, ALT, T-BIL, and D-BIL levels of the 
two groups of patients after treatment 
decreased significantly, and the study group 
was smaller than the control group, indicating 
that ultrasound interventional injection of cis-
platin can relieve liver damage. VEGF is a glyco-
protein that can specifically promote vascular 
endothelial cell division and angiogenesis, and 
can maintain the normal state and functional 
integrity of blood vessels [18]. Most of the HCC 
cells are multivascular lesions, which have rich 
blood supply and play an important role in 
angiogenesis. During the growth of HCC, the 
secretion of VEGF will gradually increase, which 
can not only cause local increase in lesions, but 
also angiogenesis can enhance the growth of 
tumors. Moreover, VEGF enters the blood, and 
serum VEGF will be highly expressed [19]. AFP 
is a special protein, produced by embryonic 
stem cells, and gradually disappears after the 
fetus is born [9]. When suffering from HCC or 
other cancers, AFP synthesis genes can be 
activated in the corresponding tumor cells, so 
that AFP will be produced in large quantities, 
and the concentration in the blood will increase. 
Therefore, AFP can be used as a tumor marker 
for detecting primary HCC. CEA is a common 
antigen of fetal cells and cancer tissues. During 
the development of tumors, due to the disap-
pearance of the polarity of tumor cells, CEA 
refluxes into the blood or lymph liquid, and 
serum CEA will be highly expressed. In recent 
years, many malignant tumors have been found 

Figure 1. Long-term survival comparison of the two 
groups of patients.
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to have a certain positive detection rate, such 
as gastric cancer, lung cancer, breast cancer 
and colon cancer [9]. 

The results of this study showed that the levels 
of VEGF, AFP, and CEA of the two groups 
reduced notably after treatment, and the study 
group was more significant, indicating that 
ultrasound interventional injection of cisplatin 
can improve the level of serum tumor markers. 
In addition, we found that the total incidence of 
adverse reactions in the study group was much 
lower; it indicated that the use of ultrasound 
interventional injection of cisplatin in patients 
with HCC can reduce the incidence of adverse 
reactions and is safe for use. Moreover, we 
have shown that during a 24-month follow-up, 
the DCR and the PFS time of the control group 
was lower. Ultrasound interventional injection 
of cisplatin in the treatment of HCC may improve 
the DCR and PFS time. This study presents sev-
eral limitations such as the research object 
selected was from our hospital, and the includ-
ed sample size is small, which may lead to 
selection bias. Further studies including larger 
sample size and more clinical data is needed to 
refine the research conclusion. 

In summary, ultrasound interventional injection 
of cisplatin has a desirable effect in the treat-
ment of HCC. It can effectively alleviate liver 
damage, reduce adverse reactions, improve 
the serum levels of tumor marker, and improve 
the DCR and PFS time of tumor patients.
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