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Abstract: Objective: To determine the clinical efficacy and safety of transcatheter arterial chemoembolization (TACE)
for patients with lung cancer (LC). Methods: A total of 513 inpatients with LC admitted to our hospital from January
2012 to January 2020 were analyzed retrospectively. Based on different treatment methods, they were assigned
into a control group (CG; n=249) for traditional bronchial artery infusion (BAI) and an experimental group (EG;
n=264) for TACE, with shared chemotherapy drugs and treatment courses. The two groups were compared with
respect to clinical efficacy, pre- and post-treatment pulmonary function, adverse reactions, as well as negative
emotions and quality of life (QoL) scores. Results: The curative effect in EG was far superior to CG (P<0.05). In comparison with CG, the pulmonary function in EG was better and the incidence of adverse reactions was lower after
treatment (P<0.05). The negative emotions and the QoL were improved in both groups, with more distinct improvement in EG compared with CG (P<0.05). Conclusions: With higher safety and efficacy, TACE can improve the clinical
efficacy and QoL of patients with LC while relieving bad mood and reducing adverse reactions.
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Introduction
With a 5-year survival rate as low as 15%, lung
cancer (LC) remains the main cause of cancerrelated death in humans [1]. In terms of morbidity and prevalence, LC is one of the most
common cancers, with more than 80% of cases being non-small cell lung cancer (NSCLC)
[2]. Smoking, environmental exposure, ionizing
radiation, occupational diseases and heredity
are all the influencing factors of the disease
[3-5]. The main clinical presentations of LC are
cough, chest tightness and hemoptysis [6].
It is difficult to detect LC in its early stage
because the lesions are mostly deep in the thoracic cavity without typical clinical symptoms
[7]. Given the current shortage of valid diagnostic means and biomarkers, LC is often diagnosed as advanced stage IIIB or IV, which is
characterized by distant metastasis with unfavorable prognosis [8, 9]. For patients with unresectable advanced LC who have missed the

opportunity of surgical treatment, chemotherapy has been clinically proven to be an effective
treatment, but the 2-year overall survival rate is
lower than 20% [10]. At present, radiotherapy
plus chemotherapy is considered as the standard therapy for advanced LC patients free of
pleural and pericardial effusion [11]. Chemotherapy is a method of treating diseases with
chemically synthesized drugs [12], usually administered by intravenous drip. Whereas, the
lesion of advanced LC is usually large, which
leads to blood circulation disorders in the
tumor. As such, it is difficult to reach the tumor
and the center of the tumor through intravenous drip, let alone reach the effective drug
concentration, resulting in poor systemic efficacy and high toxicity [13, 14]. Bronchial artery
infusion (BAI) can be used since the treatment
of LC is mainly supplied by bronchial artery, and
on this basis, bronchial artery embolization
(BAE) can further improve the curative effect of
patients.

Interventional treatment of lung cancer
Through retrospective analysis, this study observed the efficacy of transcatheter arterial
chemoembolization (TACE) for patients with
lung cancer (LC) admitted to our hospital from
2012 to 2020, so as to find a more effective
treatment scheme.
Materials and methods
Participants
This retrospective analysis included 513 LC
patients admitted to our hospital from January
2012 to January 2020. Among them, 249
patients who received traditional bronchial artery infusion (BAI) were assigned into
the control group (CG), and 264 patients who
received TACE were included in experimental
group (EG). To be included, patients had to fulfill the following criteria: confirmed diagnosis by
imaging and cytology; single primary lesion; no
history of radiotherapy; no history of surgical
treatment of LC; Karnofsky Performance Status (KPS) score >70 points; life expectancy >6
months. Exclusion criteria: Patients with incomplete clinical data, mental disorders and allergies to drug therapy or interventional therapy
were excluded, as well as those who do not
cooperate with treatment. This study was
approved by the Ethics Committee of the
Second Hospital Affiliated to Harbin Medical
University (No. 0415-26), and all patients signed an informed consent in accordance with
the Declaration of Helsinki.
Treatment
CG: The Seldinger technique was used to perform pulmonary arteriography through puncture of one femoral artery, and the appropriate
catheter was selected to enter the target artery for perfusion chemotherapy with 1.0 g/m2
gemcitabine (Qilu Pharmaceutical, Jinan, China,
Lot No. H20113285) and 30 mg/m2 cisplatin
(Qilu Pharmaceutical, Jinan, China, Lot No.
H37021357). EG: On the basis of CG, gelatin
sponge (Qingdao Dongfang Weier Medical
Technology Co., Ltd., Qingdao, China, Lot No.
(2014) 3771056) was injected from the catheter, and 0.9% NaCl solution (Anhui Doublecrane Pharmaceutical Co. Ltd., Wuhu, China,
Lot No. H20054037) was injected into the
bronchial artery. After the procedure, the catheter was removed and the bleeding was
stopped by compression. The procedure was
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repeated every 4-6 weeks. In case of nausea
and vomiting during the treatment, the patient
was given antiemetic treatment in time. After
operation, the patient was ordered to rest in
bed and given routine anti-infection treatment.
In the meanwhile, hydration and diuresis were
given to expel toxins, and nutritional support
was strengthened. In addition, postoperative
complications such as spinal cord injury, intercostal artery injury, and esophageal injury were
observed.
Outcome measures
Curative effect evaluation employed the Response Evaluation Criteria In Solid Tumors
(RECIST) [15]: Complete response (CR): complete disappearance of the mass without new
lesions; Partial response (PR): mass reduction
≥50% without new lesions; Stable disease
(SD): mass reduction <50% or increase <25%,
with some new lesions; Progressive disease
(PD): mass increase >25% with many new lesions. Total effective rate = (CR+PR) ×100%.
Pulmonary function [16]: Changes in pulmonary function indexes, including forced expiratory volume in one second (FEV1), forced vital
capacity (FVC), maximum voluntary ventilation
(MVV) and the diffusing capacity of the lung
for carbon monoxide (DLCO), were evaluated
before and after two cycles of treatment.
Evaluation of tumor markers [17]: Serum levels
of carbohydrate antigen 125 (CA125), tumorassociated macrophages (TAM), as well as carcinoembryonic antigen (CEA) and NSCLC associated antigen cytokeratin 19 fragment antigen 21-1 (Cyfra21-1) were detected before and
after two cycles of treatment.
Karnofsky Performance Status (KPS) score
[18]: KPS scores before treatment, as well as 2
cycles, 3 and 6 months post treatment were
observed.
Adverse reactions and complications: Adverse
reactions and complications, covering nausea
and vomiting, dizziness, abdominal pain, abdominal distension, allergy and renal injury,
were recorded.
Negative emotion evaluation: Self-rating Anxiety/Depression Scale (SAS/SDS) [19] were
used to evaluate patients’ anxiety and depression.
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Table 1. General data of patients with lung cancer
Age (year)
Gender
Male
Female
Body mass index
TNM staging
Stage IIA
Stage IIIB
Stage IV
Pathological types of tumors
Squamous cell carcinoma
Adenocarcinoma
Adenosquamous carcinoma
KPS score
Types of lung cancer
Central lung cancer
Peripheral lung cancer
Clinical presentations
Cough
Chest pain
Polypnea
Hemoptysis

Control group (n=249) Experimental group (n=264)
58.46±5.71
59.18±6.13
134
115
23.81±2.48

152
112
23.41±2.83

112
87
50

138
71
55

125
93
31
74.15±2.56

143
84
37
73.79±2.92

148
101

151
113

177
159
147
102

189
166
157
109

Quality of life (QoL) evaluation: Pre- and posttreatment QoL of patients employed The EORTC
QLQ-C30 [20]. The scale covers physical, role,
emotional and social functioning, with 100
points for each item. A higher score indicates a
better QoL.

χ2/t
0.7328
0.2610

P value
0.4639
0.6094

0.6800
4.1272

0.4968
0.1270

1.7592

0.4150

1.4813
0.2646

0.1391
0.6070

0.01608
0.0526
0.0099
0.0674

0.8991
0.8185
0.9204
0.7951

Statistical processing and visualization of the
collected data employed SPSS21.0 and GraphPad 8.0 respectively. Continuous and categorical variables were given mean ± standard
deviation and percentage, and compared by t
test and χ2 test, respectively. P<0.05 indicates
a difference with statistical significance. In this
study, 95% confidence interval was set, and all
tests were double-tailed.

years old. There were 112 cases of IIIA, 87 of
stage IIIB, and 50 of stage IV according to TNM
staging; 125 cases of squamous cell carcinoma (SCC), 93 of adenocarcinoma (AC) and 31 of
adenosquamous carcinoma (ASC) according to
the pathological type; and 148 cases of central
lung cancer and 101 of peripheral lung cancer
according to the type of LC. The male to female
ratio in EG was 152:112, and the mean age
was 59.18±6.13 years old. There were 138
cases of stage IIIA, 71 of stage IIIB and 55 of
stage IV; 143 cases of SCC, 84 of AC and 37 of
ASC; and 151 cases of central lung cancer and
113 of peripheral lung cancer. There was no
significant difference in age, gender, body mass
index (BMI), TNM staging and tumor pathological type between the two groups (P>0.05; Table
1).

Results

Clinical efficacy of two groups of patients

Clinical data of patients in the two groups

In this study, the curative effect was evaluated
using the RECIST. In CG, CR was observed in 95
cases, PR in 81 cases, SD in 29 and PD in 44.
In EG, CR was observed in 129 cases, PR in 83
cases, SD in 32 and PD in 20. The total effec-

Statistical processing

Clinical data of patients in CG and EG were collected. The male to female ratio in CG was
134:115, and the mean age was 58.46±5.71
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Table 2. Clinical efficacy
CR

PR SD

Control group (n=249)
95
Experimental group (n=264) 129
χ2
P

81 29
83 32

Total effective
rate
44 176 (70.68)
20 212 (80.30)
6.4351
0.0112

PD

7 developed abdominal pain, 5 developed abdominal distension, and 3
each developed allergy and renal
function injury. The total incidence of
adverse reactions in EG was 15.91%,
a rate significantly lower than the
27.71% in CG (P<0.05; Table 6).
QoL of patients in two groups

tive rate was calculated when all the patients
finished the treatment, and the results determined a higher total effective rate in EG compared with CG (80.30% vs. 70.68%; P<0.05;
Table 2).
Pulmonary function of two groups of patients
FVL, FEV1, MVV and TLCO levels increased in
both groups after two cycles of treatment, with
higher values in EG compared with CG (P<0.05;
Table 3).
Levels of tumor markers in two groups
Differed insignificantly before treatment (P>
0.05), the levels of tumor markers TAM, CEA,
CA125 and Cyfra21-1 dropped in both groups
after intervention and were evidently lower in
EG compared with CG (P<0.05; Figure 1).
KPS scores in two groups
After two cycles of treatment, KPS scores increased in both groups, especially in EG. KPS
scores increased continuously at 3 and 6
months after treatment, and the scores in EG
were higher than those in CG at each time point
(P<0.05; Table 4).
Negative emotion scores in two groups
SAS and SDS scores differed insignificantly
between the two groups before treatment
(P>0.05), but decreased in both groups after
treatment, with lower scores in EG than in CG
(P<0.05; Table 5).
Occurrence of adverse reactions
In CG, there were 23 cases of nausea and
vomiting, 20 cases of dizziness, 11 cases of
abdominal pain, 7 cases of abdominal distension, 5 cases of allergy and 3 cases of renal
function injury. In EG, 13 patients developed
nausea and vomiting, 11 developed dizziness,
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The patients’ QoL was scored from physical,
role, emotional and social functioning. Differed
insignificantly before treatment (P<0.05), these
scores increased post treatment, with more
distinct increases in EG as compared to CG
(P<0.05; Table 7).
Discussion
Due to the hidden location of LC and the nonspecific early symptoms, patients often lose
the optimal timing for surgical treatment; hence, the incidence and mortality of LC remain
high [21]. The classic treatment modes of LC
are surgery, radiotherapy, chemotherapy, targeted therapy and immunotherapy, while for
patients with advanced LC, chemotherapy is
necessary [22, 23]. The way of chemotherapy
is systemic intravenous chemotherapy, but the
therapeutic effect is limited due to the low local
drug concentration of tumor, entailing a more
efficient method. With the advances in medical
technology, interventional therapy has become
a commonly used minimally invasive treatment
in clinical treatment of malignancies. It can
directly act on lung tumor lesions through BAI
of chemical drugs, with the drug concentration
in tumor increased by 2-6 times compared with intravenous chemotherapy [24]. Moreover,
arterial catheterization can reduce the binding
of the drug to plasma protein, thus improving
the bioavailability of the drug [25]. TACE is to
inject embolization agent into the corresponding site on the basis of perfusion chemotherapy, which can control the blood supply to the
tumor while increasing the residence time of
high concentration chemoembolization drug in
the tumor, so as to make the tumor ischemia
and necrosis, and finally achieve the purpose of
relieving airway obstruction.
In this study, 513 patients with LC were treated
with BAI or TACE to observe and compare the
efficacy. The results showed that the efficacy in
the TACE group was significantly higher than
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Table 3. Pulmonary function of two groups of patients
FVC (L)
After 2
Before
cycles of
treatment
treatment
Control group (n=249)

FEV1 (L)
Before
treatment

After 2
cycles of
treatment

MVV (L)

TLCO [mmol/(kPa·min)]

Before
treatment

After 2
cycles of
treatment

Before
treatment

After 2
cycles of
treatment

2.08±0.32

2.39±0.21

1.71±0.22

1.98±0.19

66.81±7.15

74.94±7.84

3.12±0.68

5.77±1.26

Experimental group (n=264) 2.11±0.28

2.76±0.34

1.75±0.33

2.16±0.23

67.56±8.06

81.6±7.36

3.16±0.59

6.18±1.09

t

1.1317

14.7256

1.6055

9.6324

1.1124

9.9241

0.7127

3.9479

P

0.2583

<0.0001

0.1089

<0.0001

0.2665

<0.0001

0.47563

<0.0001

Figure 1. Levels of tumor markers in two groups. (A: TAM levels; B: CEA levels; C: CA125 levels; D: Cyfra21-1 levels;
Note: ***P<0.001).
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Table 4. KPS scores
After 2 cycles of
treatment
79.85±6.37
82.21±7.72
3.7643
0.0001

Before treatment
Control group (n=249)
Experimental group (n=264)
t
P

74.15±2.56
73.79±2.92
0.7776
0.4371

3 month after
treatment
81.87±9.23
85.21±8.84
4.1863
<0.0001

6 month after
treatment
86.42±8.34
88.13±8.93
2.2382
0.0256

Table 5. Negative emotion scores in two groups
SAS
Before treatment After treatment
56.14±6.29
46.87±3.69
55.68±5.97
34.15±3.77
0.8539
38.5886
0.3935
<0.0001

Control group (n=249)
Experimental group (n=264)
t
P

SDS
Before treatment
After treatment
57.68±6.87
48.71±4.59
57.15±6.44
37.12±4.05
0.9018
30.3663
0.3675
<0.0001

Table 6. Incidence of adverse reactions
Nausea and
Abdominal Abdominal
Dizziness
Allergy
vomiting
pain
distension

Renal
Spinal
Total
function injury cord injury incidence

Control group (n=249)

23 (9.24)

20 (8.03) 11 (4.42)

7 (2.81)

5 (2.01)

3 (1.20)

0 (0)

69 (27.71)

Experimental group (n=264)

13 (4.92)

11 (4.17)

5 (1.89)

3 (1.14)

3 (1.14)

0 (0)

42 (15.91)

7 (2.65)

χ2

3.6531

3.3721

1.1811

0.4720

0.6342

0.0052

-

10.5310

P

0.0560

0.0663

0.2772

0.4921

0.4258

0.9425

-

0.0012

Table 7. Quality of life of patients in two groups
Physical functioning
Before
treatment
Control group (n=249)

After
treatment

Role functioning
Before
treatment

Emotional functioning

After
treatment

Before
treatment

After
treatment

Social Functioning
Before
treatment

After
treatment

35.07±4.26 46.97±4.62

50.56±5.16 57.49±4.26

55.87±6.02 61.84±7.15

43.97±5.03 52.06±5.63

Experimental group (n=264) 35.64±4.51 55.81±4.38

51.17±5.81 66.94±4.87

55.03±6.34 68.48±6.33

44.71±5.37 60.51±4.67

χ2/t

1.4696

22.2468

1.2545

23.3357

1.5369

11.1512

1.6085

18.5437

P

0.1423

<0.0001

0.2102

<0.0001

0.1249

<0.0001

0.1083

<0.0001

that in the BAI group. Similarly, study of Bie et
al. reported that for patients with NSCLC who
did not meet the criteria or refuse to receive
standard treatment, gemcitabine-eluting bead
bronchial arterial chemoembolization was a
feasible and well-tolerated treatment [26]. This
may be because that embolization of tumor
blood vessels can reduce the blood supply of
the tumor and block tumor growth, thus achieving a better therapeutic effect. In this study,
patients intervened by TACE also showed better
pulmonary function than those treated with
BAI. Due to the compression caused by lymph
node and pleural metastasis in advanced LC, it
is easy to cause bronchial stenosis or occlusion, complicated with dyspnea and other con-
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ditions, which seriously affects pulmonary function [27]. Gopal et al. showed in their study
that lung function of patients with NSCLC would
be significantly affected after radiotherapy and
chemotherapy [28]. In our study, lung function
was significantly improved after treatment and
tumor marker levels were significantly reduced.
This may be due to the fact of the gradual
shrinkage and even necrosis of tumors after
interventional therapy, which can relieve the
dyspnea and venous return disorders caused
by tumor invading and compressing bronchus,
ameliorate the pulmonary function of patients,
and lower the levels of tumor markers [29].
Further, it was found that the adverse mood
was effectively relieved and the QoL of patients
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was significantly improved after TACE treatment. The reason behind the results may be
that interventional therapy allows patients to
recover some physical strength consumed by
tumor and relieve tumor-induced pain. Also,
with the recovery of physical strength and the
relief of pain, patients’ negative mood is mitigated and the QoL is improved accordingly.
Furthermore, we observed notably fewer adverse reactions in patients from TACE group.
Due to the large blood flow and strong siphon
action in vessels of advanced LC, severe complications related to interventional chemotherapy, such as spinal cord injury, are likely to
occur [30]. However, no such severe complications were observed in this study, nor in any
other scholars’ studies, [31], indicating the safety of TACE. Similarly, evidence has shown that TACE is beneficial to the implementation of
other local sequential therapy after surgery
and has a synergistic effect with postoperative
radiotherapy [32, 33].
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