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Abstract: Objective: To investigate the clinical intervention effect of transcatheter arterial chemoembolization (TACE)
combined with three-dimensional conformal radiotherapy (3DCRT) in patients with primary liver cancer (PLC).
Methods: A total of 110 PLC patients admitted to our hospital were selected and divided into the study group (SG,
n=60, treated with TACE combined with 3DCRT) and the control group (CG, n=50, treated with TACE alone) in ac-
cordance with the different clinical intervention measures. The clinical intervention effect and the changes of tumor
factors and quality of life scores were compared between the two groups before and after intervention, and the
three-year survival and the incidence of adverse reactions were evaluated. Results: The objective response rate
(ORR) and disease control rate (DCR) in the SG (78.33% and 95.00%) were higher than those in the CG (38.00% and
80.00%), whereas the carcinoembryonic antigen (CEA) and alpha fetoprotein (AFP) levels in the SG were lower than
those in the CG (P < 0.05). After intervention, the quality of life score in the SG was higher than that in the CG (P <
0.05). The SG was superior to the CG in follow-up survival (P < 0.05). Conclusion: TACE combined with 3DCRT has
a high safety and leads to remarkable clinical intervention effects, marked improvement of the serological indices,
better quality of life, as well as satisfactory long-term survival.
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Introduction inducing neoplasm necrosis. Currently, TACE is
the preferred option for the treatment of LC
patients who have missed the optimal time for
surgical resection [6, 7]. Multiple studies have
confirmed that TACE exerts excellent interven-
tion effects on various tumors. Since 1978,
TACE has been extensively implemented with
definite efficacy [8]. Currently, the intervention
approaches (anticancer drugs, drugs combined
with microparticles, microspheres) for embo-
lism have been developed in clinical practice,
and have been extensively used in the treat-
ment of LC. However, with the widespread use
of TACE, clinical oncologists have found that
TACE demonstrates poor efficacy in patients

Liver cancer (LC) is a common malignant tumor
in clinical practice [1]. According to the statis-
tics of the World Health Organization in 2014,
the numbers of new LC cases and deaths
ranked first worldwide, accounting for about
50.5% of the numbers of new cancer cases
and deaths [2, 3]. Primary liver cancer (PLC) is
the most common pathological type of hepato-
cellular carcinoma (HCC), accounting for 91.5%
of all liver cancers, and is subdivided into three
categories: nodular, massive, and infiltrative.
With the changes in lifestyle habits and dietary
structure of Chinese people in recent years, the
prevalence rate of LC has been on the rise [4,

5].

Transcatheter arterial chemoembolization (TA-
CE) is a minimally invasive technique to treat
liver tumors by restricting a tumor’s blood sup-
ply, leading to ischemia and hypoxia and thus

with HCC > 5 cm [9]. A study has indicated that
a larger lump indicates a poorer intervention
effect of TACE, which may be related to the dou-
ble blood supply in intrahepatic lumps [10].
3DCRT is a common radiation therapy that has
been extensively implemented over these years.
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3DCRT can eliminate tumor cells without affect-
ing the physiological function of normal tissues
through the targeted radiological intervention
[11]. Recently, more and more clinical reports
on 3DCRT have indicated that 3DCRT can sig-
nificantly prolong the overall survival (OS) of
patients [12].

The purpose of this study was to investigate the
feasibility of TACE combined with 3DCRT in the
treatment of PLC patients, so as to provide a
clinical reference for improvement of the quality
of life and OS of PLC patients.

Materials and methods
General data

A total of 110 PLC patients admitted to our hos-
pital from January 2014 to January 2018 were
selected as the study subjects, and divided into
the study group (SG, n=60, treated with TACE
combined with 3DCRT) and the control group
(CG, n=50, treated with TACE alone) in accor-
dance with the different clinical intervention
measures.

Inclusion criteria: (1) patients diagnosed as PLC
by pathology and imaging, and required surgi-
cal treatment [13]; (2) those with clear con-
sciousness and ability to cooperate with the
investigation; (3) those aged over >18 years;
(4) those with complete medical records; (5)
this study was approved by the Ethics Commit-
tee of Affiliated Jiangnan Hospital of Zhejiang
University of Traditional Chinese Medicine,
Hangzhou Xiaoshan District Hospital of Tradi-
tional Chinese Medicine, Hangzhou Xiaoshan
District Hospital of Traditional Chinese Medicine
General Hospital; (6) patients voluntarily signed
informed consent form; (7) those with Child-
Pugh class A or B for hepatic function.

Exclusion criteria: (1) patients complicated by
mental illness or consciousness disorders; (2)
those with poor compliance with the investiga-
tion; (3) those with recurrent LC or distant
metastasis; (4) those with diffuse intrahepatic
lesions; (5) those with the estimated OS less
than 6 months; (6) drug or alcohol addicts.

Rejection criteria: (1) voluntary withdrawal dur-
ing the investigation; (2) loss to follow up during
the investigation.
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Intervention approaches

The CG was treated with TACE alone following
the specific measures: chemotherapy drugs
(e.g., 40-80 mg of Epirubicin, 20-40 mg of
Pirarubicin and 20-30 mg of Hydroxycamp-
tothecin) were selected, and the combined use
of two drugs was implemented according to the
actual conditions of patients, and iodinate oil
was selected as the emboliaztion agent. The
Seldinger technique was used to puncture the
patient’s right femoral artery. Under the guid-
ance of the guide wire, RH catheter was plac-
ed, the celiac arteriogram was performed, and
the site, size, and number of lesions and blood
supply were understood. Then, the super-selec-
tive microcatheterization was inserted to the
tumor feeding artery, and chemotherapy drugs
were perfused. When the blood flow in pa-
tients’ celiac artery significantly slowed down or
stopped, embolism was stopped. The embolism
results were determined by the second radiog-
raphy. After surgery, conventional hepatopro-
tective treatment was performed, and timely
follow-ups were carried out.

The SG was treated with TACE combined with
3DCRT, and the measures of TACE were the
same as those adopted in the CG. The in-
tervention measures for 3DCRT were as fol-
lows: the preoperative continuous enhanced
computed tomographic scanning was per-
formed to delineate the patient’s body surface
contour, vital tissues and organs and recon-
struction of target region were conducted, and
the expansion of 2 cm around the gross tumor
volume was performed to set the planned tar-
get volume. Upon determination of the target
region, the coplanar or non-coplanar irradiation
was confirmed, and the radiation therapy was
carried out. The treatment was performed
once a day, 5 times a week, and the median
radiation dose was 50 Gy. If there is no obvious
adverse reaction during the intervention, the
radiation dose can be increased as much as
possible.

Observational indices and assessment criteria

Comparison of differences in clinical efficacies
of interventions between the two groups: At 1
month after intervention, the clinical interven-
tion effects in the two groups were evaluated.
The evaluation method was adopted in accor-
dance with the World Health Organization’s
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response evaluation criteria in solid tumors
(RECIST), namely, the intervention effects were
divided into complete response (CR, disappear-
ance of all target lesions for more than 4
weeks), partial response (PR, at least a 30%
decrease in the sum of the longest diameter of
target lesions), stable disease (SD, neither suf-
ficient shrinkage to qualify for PR nor sufficient
increase to qualify for PD) and progressive dis-
ease (PD, at least a 20% decrease in the sum
of the longest diameter of target lesions or
appearance of one or more new lesions).
Objective response rate (ORR) = (CR + PR)/total
number of cases x100%, disease control rate
(DCR) = (CR + PR + SD)/total number of cases
x100% [14].

Analysis of changes of serological indices in
the two groups during the intervention: Before
intervention and at 3, 6, 12 and 24 months
after intervention, blood samples were collect-
ed in the two groups. After centrifugation, the
serum was collected, alpha fetoprotein (AFP)
and carcinoembryonic antigen (CEA) levels
were measured by enzyme-linked immunosor-
bent assay (ELISA), and each index was detect-
ed for three consecutive times. The average
value was taken as the final result. The differ-
ences in serological indices were compared
between the two groups, and the serological
indices were compared between the two groups
before and after intervention.

Analysis of changes of quality of life in the two
groups before and after intervention: Before
intervention and 1 year after intervention, the
quality of life of patients in the two groups were
evaluated using Karnofsky performance scale
(KPS) and Quality of Life (QOL) scale, respec-
tively. The functional status of patients with
tumors was evaluated using KPS. A lower score
indicated a worse health status of subjects.
QOL scale comprises 12 dimensions (e.g.,
appetite, spirit, sleep and fatigue), and a scor-
ing system of O to 60 points was adopted. A
higher score indicates a higher QOL of
subjects.

Evaluation of survival rates in the two groups:
The survival curves in the two groups were plot-
ted, respectively, and the 1-3-year survival rates
were calculated in the two groups after
intervention.
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Comparison of differences in incidence rates
of adverse reactions between the two groups:
The incidence rates of multiple adverse reac-
tions (e.g., leukopenia, impaired hepatic func-
tion, and gastrointestinal reactions) were
recorded in the two groups, the differences
between the two groups were compared, and
the differences in the intervention measures
were evaluated.

Statistical method

The collected data were input into an EXCEL
table for processing, and SPSS 22.0 was adopt-
ed for statistical analysis. The validity of col-
lected data was detected using normal distribu-
tion. The enumeration data conforming to nor-
mal distribution were expressed as [n (%)].
The differences between groups were analyzed
using chi-square test. The measurement data
were expressed as mean * standard deviation.
The differences between groups were analyzed
using t test, and the comparison of differences
in continuous variables in the two groups was
detected using t test. The OS in the two groups
was investigated using Kaplan-Meier approach.
P < 0.05 indicated a statistically significant dif-
ference, and the study graphs were plotted
using Graphpad Prism 8 [15].

Results

Comparison of differences in general data be-
tween the two groups

A total of 110 subjects were selected in this
study, and divided into the SG (n=60) and the
CG (n=50). The clinical data (e.g., gender, age,
size of tumors, tumor type, intrahepatic arterio-
venous shunts and total bilirubin level) were
recorded in the two groups, and the differences
were compared between the two groups. The
results exhibited that there was no remarkable
difference in the clinical data between the two
groups (P > 0.05), and the clinical data were
comparable (Table 1).

Comparison of differences in clinical efficacy
of interventions between the two groups

The clinical efficacy of interventions was evalu-
ated in the two groups. The results demonstrat-
ed that there were 12 patients with CR, 35
patients with PR, 10 patients with SD, and 3
patients with PD, and ORR and DCR were
78.33% and 95.00% respectively in the SG,
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Table 1. Comparison of general clinical indices between the two groups (x + s)/[n (%)]

General clinical data Study group (n=60)  Control group (n=50) t/X? P

Gender Male 37 28 0.547 0.362
Female 23 22

Average age (year) 45.98+4.33 46.01+4.29 0.036 0.987

Average weight (kg) 64.29+3.91 64.34+3.89 0.066 0.917

Average total bilirubin (umol/L) 19.89+0.28 19.93+0.18 0.871 0.386

Tumor size 5.49+1.22 5.51+1.29 0.083 0.934

Tumor type Nodular 10 10 0.652 0.204
Massive 50 40

Intrahepatic arteriovenous shunts ~ No 15 11 0.712 0.136
Yes 45 39

Table 2. Comparison of clinical efficacies of interventions between the two groups [n (%)]

Group n CR PR SD PD ORR DCR

Study group 60 12 (20.00) 35 (58.33) 10 (16.67) 3(5.00) 47 (78.33) 57 (95.00)

Control group 50 5 (10.00) 14 (28.00) 21 (42.00) 10 (20.00) 19(38.00) 40 (80.00)

X? - - - - 18.486 5.888

P - - - - - <0.001 0.015

A - Study Group B ~ Study Group AFP and CEA levels in the two

-»- Control Group -»- Control Group
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2000
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groups after intervention were
markedly reduced compared
with those before intervention,
and the AFP and CEA levels
in the two groups at 3, 6, 12

Time (M)

Figure 1. Analysis of changes of serological indices in the two groups during
the intervention. The analysis of changes in AFP (A) and CEA (B) levels in the
two groups were analyzed. The results revealed that the AFP and CEA levels
in the two groups showed a downward trend during treatment, and the AFP
and CEA levels in the study group were lower than those in the control group
at 3, 6, 12 and 24 months after intervention (P < 0.05). *indicates a sta-
tistically significant difference in the same indices at the same time points

between the two groups.

while CR, PR, SD, PD, ORR and DCR were
10.00%, 28.00%, 42.00%, 20.00%, 38.00%
and 80.00% respectively in the CG. There were
statistically significant differences in ORR and
DCR between the two groups (P < 0.05) (Table
2).

Analysis of changes of serological indices in
the two groups during the intervention

Before intervention and at 3, 6, 12 and 24
months after intervention, AFP and CEA levels
were evaluated in the two groups, and the dif-
ferences between groups and within groups
were compared. The results suggested that the
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Time (M)

and 24 months after interven-
tion were lower than those
before intervention (P < 0.05).
The comparison within groups
demonstrated that the AFP
and CEA levels in the SG were
lower than those in the CG at
3, 6, 12 and 24 months after
intervention (P < 0.05) (Figure
1).

Analysis of changes of quality of life in the two
groups before and after intervention

The quality of life was evaluated using KPS and
QOL scale in the two groups before and after
intervention, and the differences between the
two groups were compared. The results reveal-
ed that there was no significant difference in
the scores of the KPS and QOL scale between
the two groups before intervention (P > 0.05).
After intervention, the scores of KPS and QOL
scale in the two groups were notably elevated
compared with those before intervention (P <
0.05). After intervention, the scores of KPS and
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with impaired hepatic func-
tion, and 5 cases with gastro-
# intestinal reactions, with the
total incidence rate of adverse
reactions of 38.00%. There
was no statistically significant
difference in the incidence
rate of adverse reactions
between the two groups (P >
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0.05) (Table 4).

Discussion

Figure 2. Analysis of changes of quality of life in the two groups before and
after intervention. There was no statistically significant difference in the

scores of KPS and QOL scale between the two groups before intervention
(P > 0.05). After intervention, the scores of KPS and QOL scale in the study
group were noticeably higher than those in the control group (P < 0.05).
*indicates a statistically significant difference in the same indices between

the two groups.

QOL scale in the SG were noticeably higher
than those in the CG (P < 0.05) (Figure 2).

Evaluation of survival rates in the two groups

The patients in the two groups were followed up
for 3 years, the 1-3-year survival rates were
recorded in the two groups after intervention,
and the comparison of differences in the 1-3-
year survival rates was performed between the
two groups. The results showed that the 1-3-
year survival rates in the SG (71.67%, 41.67%
and 30.00%) were remarkably higher than
those in the CG (50.00%, 20.00% and 14.00%)
(P < 0.05) (Table 3). Meanwhile, the survival
curves in the two groups were plotted respec-
tively, and the results showed that the survival
rate of patients in both groups decreased with
the follow-up time. The comparison of the sur-
vival of patients in the two groups showed that
the survival rate of patients in the SG was
significantly higher than that in the CG at the
three time points of 12, 24, and 36 months
after intervention, and the difference between
groups was statistically significant (P < 0.05)
(Figure 3).

Comparison of incidence rates of adverse re-
actions between the two groups

There were 6 cases with leukopenia, 3 cases
with impaired hepatic function, and 5 cases
with gastrointestinal reactions, with the total
incidence rate of adverse reactions of 23.33%
in the SG during the intervention. In the CG,
there were 10 cases with leukopenia, 4 cases
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In recent years, with the
changes of lifestyle habits
and dietary structure of
Chinese people, the preva-
lence rates of various cancers
have been on the rise [16]. LC,
the malignant tumor of liver. ranks 5" and 3™
respectively in the incidence rate and the num-
ber of deaths among malignant tumors [17].
The number of new LC cases can reach more
than 600,000 worldwide every year, account-
ing for 5.6% of the number of cancer cases in
the same period. The number of new LC cases
in China accounts for about 55% in the world
and about 80% in Asia. An investigation sug-
gests that there are about 350,000 LC cases
in China, accounting for 11% [18] of the num-
ber of cancer cases in the same period.
Currently, the exact molecular mechanism of
liver cancer remains unclear, but most studies
indicate that virus infection, contaminated
drinking water, alcohol, and hepatic cirrhosis
are closely related to the incidence and pro-
gression of LC [19].

In this study, the clinical intervention effect of
TACE combined with 3DCRT on PLC patients
was analyzed through grouping. The results
demonstrated that the ORR and DCR in the
SG (78.33% and 95.00%) were significantly
higher than those in the CG (38.00% and
80.00%), suggesting that TACE combined with
3DCRT exhibited a higher efficacy. A controlled
study on 100 PLC patients has shown that
the total effective rate of TACE combined with
radiotherapy (93.8%) is remarkably higher than
that of TACE alone (75.0%) [20], which is simi-
lar to the results of this study. It is believed
that radiotherapy can eliminate tumor cells
through increasing the radiation dose in the tar-
get area, and is thus superior to TACE alone.

Am J Transl Res 2021;13(7):7960-7967



Effect of TACE combined with 3DCRT

Table 3. Comparison of 3-year survival rates between the two groups (X + 0)/[n (%)]

Group n 1-year survival rate  2-year survival rate  3-year survival rate  Median OS (months)
Study group 60 43 (71.67) 25 (41.67) 18 (30.00) 20.12+2.32
Control group 50 25 (50.00) 10 (20.00) 7 (14.00) 13.29+2.39
t/X? - 5.424 3.976 15.165
P - 0.02 0.046 <0.001

— Control Group and improve the intervention effects when

— Study Group 3DCRT combined with TACE is implemented

[24].
# # #

Survival rate

0 10 20 30 40
Month

Figure 3. Evaluation of survival rates in the two
groups. The survival rate in the study group was
significantly higher than that in the control group at
12, 24 and 36 months after intervention (P < 0.05).
*indicates a statistically significant difference in the
survival rate at the same time points between the
two groups.

The authors believe that TACE in the interven-
tional therapy is currently considered as the
preferred option for patients with unresectable
PLC, especially for patients with multifocal or
diffuse liver cancer. Multiple clinical practices
have revealed that TACE exhibits a satisfactory
short-term efficacy, and there are marked isch-
emia and necrosis at the lesion sites after sur-
gery [21, 22]. However, a study has previously
indicated that TACE is not applicable to all PLC
patients. For example, some PLC patients with
a lesion diameter of > 5 cm undergoing TACE
show an increased portal venous blood flow
and the establishment of collateral circulation.
It is difficult to completely stop the tumor’s
blood supply through performing TACE alone,
and the residual tumor cells often occur, el-
evating the postoperative recurrence rate [23].
3DCRT can make the distribution of high-dose
region consistent with the shape of target area
in the three-dimensional direction, so as to
obtain a high radiation dose at the tumor sites,
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In this study, the changes in AFP and CEA levels
and KPS and QOL scale scores were further
compared between the two groups after inter-
vention. The results revealed that the AFP and
CEA levels in the SG were lower than those in
the CG after intervention, while the scores of
KPS and QOL scale in the SG were higher than
those in the CG, suggesting that 3DCRT com-
bined with TACE was conducive to improving
the quality of life of patients. A retrospective
analysis of PLC patients has shown that TACE
combined with 3DCRT can improve anxiety
and depression of patients due to a significant
relief of clinical symptoms and a marked
increase in patients’ confidence in treatment
[25]. The authors believe that TACE is per-
formed to treat LC by restricting a tumor’s
blood supply using chemotherapy drugs.
However, it inevitably causes damages to the
normal tissues of patients, contributing to
postoperative adverse reactions. Using 3DCRT
combined with TACE, the dosage of chemother-
apy drugs can be significantly reduced, or the
therapeutic process can be shortened, so as to
minimize the damage to patients’ body func-
tion. Therefore, the patients have a higher qual-
ity of life. This has been demonstrated in the
comparison of the incidence rates of adverse
reactions between the two groups in this study.
Finally, the comparison of the survival rates in
the two groups after 3-year follow-ups shows
that TACE combined with 3DCRT can improve
the long-term survival rate of the patients. It
has been reported that the 1-, 2-, and 3-year
survival rates of patients treated with 3DCRT
combined with TACE (71.5%, 42.3%, and 24.0%)
are noticeably higher than those of patients
treated with TACE alone (59.6%, 26.5%, and
11.1%) [26], which is similar to the results of
this study. This may be due to the reason that
TACE alone can elevate the incidence of the
establishment of collateral circulation in the
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Table 4. Comparison of incidence rates of adverse reactions between the two groups during the inter-
vention [n (%)]

Group n Leucopenia Impaired hepatic function Gastrointestinal reactions Total incidence rate
Study group 60 6 (10.00) 3 (5.00) 5(8.33) 14 (23.33)
Control group 50 10 (20.00) 4 (8.00) 5 (10.00) 19 (38.00)

X2 - - - - 2.794

P - - - - 0.095
patients, resulting in residual cancer cells or [3] QiuWQ, ShiJF, Guo LW, Mao AY, Huang HY, Hu
small intrahepatic metastases in the regions GY, Dong P, Bai FZ, Yan XL, Liao XZ, Liu GX, Bai
around the tumors. 3DCRT combined with TACE YN, Ren JS, Sun XJ, Zhu XY, Zhou JY, Gong JY,
can shrink the tumor more quickly, relieve the Zhu L, Mai L, Du LB, Zhou Q, Xing XJ, Song BB,
symptoms, and markedly improve the survival Liu'YQ, Lou PA, Sun XH, Wu SL, Cao R, Qi X, Lan

L, RenY, Zhang K, He J, Qu C and Dai M. Medi-
cal expenditure for liver cancer in urban China:
In summary, TACE combined with 3DCRT has a a 10-year multicenter retrospective survey
high safety and leads to remarkable clinical (2002-2011). J Cancer Res Ther 2018; 14:
intervention effects, marked improvement of 163-170. ) )
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and satisfactory long-term survival. Therefore, g';tezse,\r/li’ EZ;UZO ‘,\S/ii::iifp;ug;;i\(zngml‘éé a:
TACE combined with 3DCRT is feasible for PLC mann J éibilia M Zucman—Ryossi ) aﬁd Karin
patients. The deficiency of this study is that the ' ’

infl f derlvi heath diti M. Liver cancer initiation requires p53 inhibi-
Influences of underlying heath conditions on tion by CD44-enhanced growth factor signal-

the intervention results can not be ruled out, ing. Cancer Cell 2018; 33: 1061-1077, e1066.
which should be considered in future studies. [5] Orcutt ST and Anaya DA. Liver resection

rate of patients.

and surgical strategies for management of pri-
mary liver cancer. Cancer Control 2018; 25:
1073274817744621.

None. [6] Lu XF, Cao XY, Zhu YJ, Wu ZR, Zhuang X, Shao
MY, Xu Q, Zhou YJ, Ji HJ, Lu QR, Shi YJ, Zeng Y
and Bu H. Histone deacetylase 3 promotes liv-
er regeneration and liver cancer cells prolifera-

Disclosure of conflict of interest

Address correspondence to: Lifeng Xie, Affiliated
Jiangnan Hospital of Zhejiang University of

Traditional Chinese Medicine, Hangzhou Xiaoshan tion through signal transducer and activator of
District Hospital of Traditional Chinese Medicine, transcription 3 signaling pathway. Cell Death
Hangzhou Xiaoshan District Hospital of Traditional Dis 2018; 9: 398.
Chinese Medicine General Hospital, No. 156, Yucai [71 NodaT, Eguchi H, Wada H, lwagami Y, Yamada
Road, Chengxiang Street, Xiaoshan District, Hang- D, Asaoka T, Gotoh K, Kawamoto K, Takeda Y,
zhou 311200, Zhejiang Province, China. Tel: +86- Tanemura M, Umeshita K, Doki Y and Mori M.
15867126669; E-mail: xielifeng19810@163.com Short-term surgical outcomes of minimally in-
vasive repeat hepatectomy for recurrent liver
References cancer. Surg Endosc 2018; 32: 46-52.
[8] Tsai WC, Kung PT, Wang YH, Kuo WY and Li YH.
[1] Ma X, Tan YT, Yang Y, Gao J, Li HL, Zheng W, Influence of the time interval from diagnosis to
Lan Q, Rothman N, Shu X0 and Xiang YB. Pre- treatment on survival for early-stage liver can-
diagnostic urinary 15-F2t-isoprostane level cer. PLoS One 2018; 13: €0199532.
and liver cancer risk: results from the Shang- [9] Mazmishvili K, Jayant K, Janikashvili N,
hai women’s and men’s health studies Int J Kikodze N, Mizandari M, Pantsulaia |, Pak-
Cancer 2018; 143: 1896-1903. sashvili N, Sodergren MH, Reccia |, Pai M,
[2] Golob-Schwarzl N, Krassnig S, Toeglhofer AM, Habib N and Chikovani T. Study to evaluate the
Park YN, Gogg-Kamerer M, Vierlinger K, immunomodulatory effects of radiofrequency
Schréder F, Rhee H, Schicho R, Fickert P and ablation compared to surgical resection for liv-
Haybaeck J. New liver cancer biomarkers: er cancer. J Cancer 2018; 9: 3187-3195.
PIBK/AKT/mTOR pathway members and eu- [10] Wang YT, Chen TY, Zhu J, Jiao YC and Qu CF.
karyotic translation initiation factors. Eur J Primary prevention by hepatitis B vaccine on
Cancer 2017; 83: 56-70. liver cancer in high incidence area of China.

7966 Am J Transl Res 2021;13(7):7960-7967


mailto:xielifeng19810@163.com

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

7967

Effect of TACE combined with 3DCRT

Zhonghua Yu Fang Yi Xue Za Zhi 2018; 52:
402-408.

Li X, Xu W, Kang W, Wong SH, Wang M, Zhou Y,
Fang X, Zhang X, Yang H, Wong CH, To KF, Chan
SL, Chan MTV, Sung JJY, Wu WKK and Yu J. Ge-
nomic analysis of liver cancer unveils novel
driver genes and distinct prognostic features.
Theranostics 2018; 8: 1740-1751.

Lin SL, Wu SM, Chung IH, Lin YH, Chen CY, Chi
HC, Lin TK, Yeh CT and Lin KH. Stimulation of
interferon-stimulated gene 20 by thyroid hor-
mone enhances angiogenesis in liver cancer.
Neoplasia 2018; 20: 57-68.

Emmert A, Gries G, Wand S, Buentzel J, Brauer
A, Quintel M and Brandes IF. Association be-
tween perioperative hypothermia and patient
outcomes after thoracic surgery: a single cen-
ter retrospective analysis. Medicine (Balti-
more) 2018; 97: e0528.

Jiang K and Centeno BA. Primary liver
cancers, part 2: progression pathways and
carcinogenesis. Cancer Control 2018; 25:
1073274817744658.

Caputo J. Crowded nests: parent-adult child co-
residence transitions and parental mental
health following the great recession. J Health
Soc Behav 2019; 60: 204-221.

Jang B, Mernitz S and Snyder A. Relationship
closeness between parent and young-adult
children by geographic distance. Innov Aging
2018; 2: 281-281.

Ormrod J. When families fall apart: adult child-
parent estrangement and the health visitor
role. Journal of Health Visiting 2018; 6: 546-
550.

Heid AR, Kim K, Zarit SH, Birditt KS and Finger-
man KL. Relationship tensions and mood:
adult children’s daily experience of aging par-
ents’ stubbornness. Pers Relatsh 2018; 25:
87-102.

Mikucki-Enyart S, Petitte S and Wilder S. Rela-
tional uncertainty management in adult chil-
dren of divorce. J Appl Commun Res 2018; 46:
1-22.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Sciplino C and Kinshott M. Adult grandchil-
dren’s perspectives on the grandparent-grand-
child relationship from childhood to adulthood.
Educ Gerontol 2019; 45: 1-12.

Waldron V, Braithwaite D, Oliver B, Kloeber D
and Marsh J. Discourses of forgiveness and re-
silience in stepchild-stepparent relationships.
J Appl Commun Res 2018; 46: 1-22.

Nylander P, Kallstrom A and Hellfeldt K. After a
childhood with a parent in prison - relation-
ships and well-being as a child and young
adult. Int J Prison Health 2018; 14: 34-45.
Kinkead-Clark Z. Using socio-cultural lens to
explore adult-child interactions in Jamaica’s
childcare settings. Int J Early Years Educ 2019;
28.

Braithwaite D, Waldron V, Allen J, Oliver B,
Bergquist G, Storck K, Marsh J, Swords N and
Tschampl-Diesing C. “Feeling warmth and
close to her”: communication and resilience
reflected in turning points in positive adult
stepchild-stepparent relationships. J Fam
Commun 2018; 18: 1-18.

Basketter V, Benney M, Causer L, Fleure L,
Hames D, Jones S, Patel K and White L. Con-
tinuous, comprehensive and crucial care: the
role of the CNS in the metastatic castration-
resistant prostate cancer patient pathway. Br J
Nurs 2018; 27 Sup4b: S1-S8.

Yang P, Zeng ZC, Wang BL, Zhang JY, Fan J,
Zhou J and Hu Y. The degree of lipiodol accu-
mulation can be an indicator of successful
treatment for unresectable hepatocellular car-
cinoma (HCC) patients - in the case of trans-
catheter arterial chemoembolization (TACE)
and external beam radiotherapy (EBRT). J Can-
cer 2016; 7: 1413-1420.

Am J Transl Res 2021;13(7):7960-7967



