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Abstract
BACKGROUND 
Liver cancer is a malignant tumor with high morbidity and mortality. 
Transcatheter arterial chemoembolization (TACE) is the main method for 
surgically unresectable liver cancer. In recent years, drug-loaded microspheres 
have been gradually applied in TACE technology. There are some controversies 
about the therapeutic effects of drug-loaded microspheres TACE (D-TACE) and 
traditional TACE.

AIM 
To explore the short-term efficacy of D-TACE and traditional TACE in the 
treatment of advanced liver cancer.

METHODS 
The clinical data of 73 patients with advanced liver cancer admitted to the First 
and Sixth Medical Centers of Chinese PLA General Hospital from January 2017 to 
October 2019 were retrospectively analyzed. Among them, 15 patients were 
treated with D-TACE, and 58 patients were treated with traditional TACE. 
Clinical baseline characteristics, perioperative laboratory indices, postoperative 
adverse reactions and postoperative complications were compared between the 
two groups.

RESULTS 
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There was no statistical difference between the two groups for the postoperative response: The 
highest postoperative body temperature of the drug-loaded microsphere group was 38.0 ± 0.9℃ 
and the postoperative highest body temperature of the traditional TACE group was 38.3 ± 0.7℃ (t 
= -1.414, P = 0.162). For the 24 h postoperative nausea and vomiting after surgery in terms of 
scoring and postoperative pain scores, the traditional TACE group was higher than the drug-
loaded microsphere group (χ2 = 14.33, P = 0.014; χ2 = 32.967, P = 0.000) and the two groups had 
significant statistical differences. The disease control rate at 3 mo after treatment in the drug-
loaded microsphere group was 60% and the disease control rate at 3 mo after treatment in the 
traditional TACE group was 75.9% (χ2 = 4.091, P = 0.252). There was no statistical difference 
between the two groups of data. During the follow-up period, the number of interventional 
treatments received was once in the drug-loaded microsphere group and the traditional TACE 
group received an average of 1.48 treatments (χ2 = 10.444 P = 0.005). There was a statistical 
difference between the two groups.

CONCLUSION 
Compared with traditional TACE, D-TACE may have some advantages in the treatment of 
advanced hepatocellular carcinoma with a large tumor load in the short term, but the long-term 
clinical efficacy needs additional follow-up studies. In addition, compared with the traditional 
group, the patients in the drug-loaded microsphere group had better subjective tolerance and 
could reduce the number of interventional treatments. Therefore, D-TACE is worthy of clinical 
promotion.

Key Words: Primary liver cancer; Hepatocellular carcinoma; Drug-loaded microsphere transcatheter arterial 
chemoembolization; Traditional transcatheter arterial chemoembolization; Treatment; Short-term efficacy

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Hepatocellular carcinoma with a very high mortality rate is insidious and about 80 per cent of 
patients have no chance of surgery when diagnosed. Transcatheter arterial chemoembolization (TACE) is 
recommended as a first-line treatment. Traditional TACE uses iodized oil and gelatin sponge as the main 
embolization materials, and the chemotherapeutic drugs are mixed with iodized oil and injected into the 
tumor feeding artery to achieve the dual role of embolization and chemotherapy. Some scholars believe 
that liver cancer cells are not sensitive to chemotherapy drugs, so the role of chemotherapy drugs in TACE 
treatment is controversial. In recent years, drug-loaded microspheres have been gradually applied in 
TACE technology, which can significantly improve the killing effect of drugs on tumor tissues, and 
significantly reduce the systemic drug concentration, thereby reducing the side effects of chemotherapy 
drugs. In this study, the effects of using the same size of embolization particles and drug-eluting beads 
during TACE were compared. To investigate the effect and systemic response of chemotherapy drugs in 
TACE under the new local drug delivery mode.

Citation: Ye T, Shao SH, Ji K, Yao SL. Evaluation of short-term effects of drug-loaded microspheres and 
traditional transcatheter arterial chemoembolization in the treatment of advanced liver cancer. World J Gastrointest 
Oncol 2022; 14(12): 2367-2379
URL: https://www.wjgnet.com/1948-5204/full/v14/i12/2367.htm
DOI: https://dx.doi.org/10.4251/wjgo.v14.i12.2367

INTRODUCTION
The prevalence of liver cancer ranks fourth among malignant tumors and its fatality rate ranks second 
among all tumors[1]. Surgical resection, liver transplantation and ablation are the main treatment 
methods for early liver cancer. However, due to the insidious onset of liver cancer, approximately 80% 
of patients have no chance of surgery when they are diagnosed[2]. For such patients, transcatheter 
arterial chemoembolization (TACE) is recommended as the first-line treatment[3-6]. Traditional TACE 
(conventional TACE, cTACE) uses iodized oil and gelatin sponges as the main embolization materials 
and injects chemotherapeutic drugs and iodized oil into the tumor feeding artery to achieve a dual effect 
of embolization and chemotherapy. Previously, some researchers thought that liver cancer cells were 
not sensitive to chemotherapeutic drugs, so the role of chemotherapeutic drugs in cTACE treatment was 
controversial[7].

https://www.wjgnet.com/1948-5204/full/v14/i12/2367.htm
https://dx.doi.org/10.4251/wjgo.v14.i12.2367
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In recent years, drug-eluting beads (DEBs) have been gradually applied in TACE technology. A DEB 
is a nonabsorbable embolic microsphere loaded with chemotherapeutic drugs that immediately causes 
embolization after reaching the tumor tissue. At the same time, local high concentrations due to the 
continuous release of chemotherapeutic drugs significantly improves the killing effect of drugs on 
tumor tissue and significantly reduces the systemic drug concentration, thereby reducing the side effects 
of chemotherapeutic drugs[7,8]. In addition, D-TACE is easier to standardize than cTACE[9].

There are some previous clinical studies comparing D-TACE and cTACE. Some studies have shown 
that D-TACE can have better therapeutic effects[10-14], but other studies found no significant difference 
in the therapeutic effect between the two groups[15-19]. For these studies, we found that there were 
some differences in the selection and use of the cTACE embolization agent. When comparing the 
embolization effect between the two groups, the curative effect difference caused by embolization 
agents and technical reasons cannot be excluded. Based on the above reasons, this study compared the 
effect of using the same size of embolization particles and DEB during TACE. We investigated the effect 
and systemic response of chemotherapy drugs in TACE under the new local drug delivery mode.

MATERIALS AND METHODS
Patient’s information
We retrospectively analyzed the clinical data of 73 patients with advanced liver cancer treated with D-
TACE and traditional TACE at the First Medical Center and the Sixth Medical Center of the PLA 
General Hospital from January 2017 to October 2019. All patients signed informed consent before 
surgery, were informed of the risk of surgery, and voluntarily chose D-TACE or traditional TACE 
treatment. Patients' inclusion criteria: (1) Comply with the diagnostic criteria of primary liver cancer in 
the diagnostic and therapeutic norms of primary liver cancer (2019 edition), and the primary lesion 
cannot be removed by surgery; (2) Child–Pugh A or B liver function classification; (3) The Eastern 
Cooperative Oncology Group (ECOG) score was 0–2; (4) The patient's expected survival time was more 
than 3 mo; (5) The Barcelona stage of liver cancer was B and C; (6) In patients with massive hepato-
cellular carcinoma (HCC), the tumors accounted for less than 70% of the liver mass; and (7) The portal 
vein trunk was not completely blocked. Exclusion criteria: (1) A combination of active hepatitis 
[hepatitis B e antigen (HBeAg) positive + male, alanine transaminase (ALT) ≥ 30 IU/L/female ALT ≥ 19 
IU/L or HBeAg negative + hepatitis B virus (HBV) DNA ≥ 1 × 105 cps/mL + male ALT ≥ 30 
IU/L/female ALT ≥ 19 IU/L] or a severe infection that cannot be treated simultaneously; (2) Tumors 
have extensive distant metastasis; (3) Severe heart and kidney dysfunction; (4) Peripheral white blood 
cells < 3.0 × 109 L and platelets < 50 × 109/L, which cannot be corrected by oral drugs, injection of 
injections, transfusion of white blood cells or platelets; (5) With other malignant tumors; (6) Other 
treatments (ablation, radiotherapy, targeted therapy, etc.) during the follow-up period after TACE; and 
(7) Missing or incomplete information during the follow-up period.

Methods
Preoperative laboratory examination included routine blood, urine, stool, liver and kidney function, 
coagulation, alpha-fetoprotein, and eight preoperative items (HBV five, hepatitis C, syphilis, human 
immunodeficiency viruses antibody). Imaging examination included abdominal dynamic enhanced 
magnetic resonance imaging (MRI) or computed tomography (CT), which was completed within one 
month before TACE. In addition, head and lung CT and electrocardiogram examinations were 
performed to screen for extrahepatic metastasis and to examine the cardiac function.

Treatment methods included D-TACE and traditional TACE. All patients underwent the modified 
Seldinger technique, percutaneous femoral artery puncture, superior mesenteric artery, abdominal 
artery or common hepatic artery angiography. Before embolization, combined with abdominal 
enhanced MRI or CT, the corresponding arteries (including subphrenic artery, left gastric artery, 
intercostal artery, adrenal artery, lumbar artery, etc.) were explored according to the location of lesions 
that may have collateral circulation, and a cone beam CT (CBCT) examination was performed if 
necessary. After defining the responsible vessels, the microcatheter superselective technique was used 
to superselect the target vessels. TACE group: Pirarubicin (50 mg), oxaliplatin/cisplatin (100/50 mg), 
and fluorouracil (750 mg) were used as chemotherapy drugs. Embolization materials were 100-300 µm 
CalliSpheres drug-loaded microspheres, chemotherapy drug loading, and 1-1.2 times of a nonionic 
contrast agent, left to stand for 5 min before use. Traditional TACE group: Conventional TACE group: 
chemotherapy drugs with pirarubicin/epirubicin 50 mg, oxaliplatin/cisplatin 100/50 mg, fluorouracil 
(750 mg perfusion), embolization materials with iodized oil, polyethylene embolization particles 100-300 
µm (polyvinyl alcohol, PVA), and a gelatin sponge. During embolization, the chemotherapeutic drugs 
(pirarubicin and platinum) were mixed evenly with the iodized oil to prepare an emulsion before use. 
When the lesion could not be over selected, the embolization agent was iodized oil or iodized oil plus 
chemotherapy (because the ischemic effect caused by iodized oil is transient). The endpoint of 
embolization is to slow down the blood flow in the target artery, and the use of the contrast agent shows 
that the blood vessels are “dead branches”, which can be considered to have achieved the endpoint of 
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embolization. After the operation, the catheter and sheath were removed, the puncture site was 
compressed for 10 min and then pressurized for 6-10 h. The color of the punctured lower limbs and the 
pulsation of the dorsal pedis artery were observed.

The common complications after postoperative treatment include fever, nausea, vomiting, liver pain, 
abnormal liver function, bone marrow suppression, infection, etc. After the operation, symptomatic 
treatments, such as gastric protection and acid suppression, antiemetics, liver protection, pain relief, and 
anti-infection, are routinely given[20,21]. Routine blood examination, liver and kidney function and 
other indicators were reviewed before discharge and discharge was only arranged after the indicators 
were close to normal, and the patients were asked to attend one month after discharge.

Follow-up and efficacy evaluation
The clinical follow-up data were obtained by admission review, telephone or letter follow-up. The 
follow-up data were independently evaluated by two experienced physicians above the specialist level, 
and consensus was reached after consultation when there was disagreement. The imaging data were 
mainly abdominal enhanced CT or MRI at 1 and 3 mo after the operation. The modified solid tumor 
efficacy evaluation criteria were used to evaluate the efficacy: All target lesions without enhancement in 
the arterial phase were considered complete remission (CR); the total diameter of the target lesion in the 
arterial phase was reduced by ≥ 30% for partial remission (PR); the disease was stable (SD) when the 
total diameter of the lesion was reduced by less than 30% or increased by less than 20%; when the total 
diameter of the target lesion in the arterial phase increased by ≥ 20% or new lesions developed was 
defined as disease progression. The objective response of the tumor was equal to the sum of CR and PR. 
Disease control equals the sum of CR, PR and SD.

Statistical analysis
EmpowerStats software was used for data analysis. Measurement data with an approximate normal 
distribution are expressed as mean ± SD, and a t-test was used for comparisons between groups. 
Measurement data with a nonnormal distribution are expressed as the mean (SD), median and P25, P75 
values. Rank sum tests were used for comparisons between groups. Count data are expressed as the 
number of cases and percentage. χ2 tests were used for comparisons between groups. P < 0.05 indicated 
that the difference was statistically significant. Age, tumor size and body temperature were the 
measurement data that conformed to or approximately conformed to the normal distribution. Sex, liver 
cirrhosis, portal vein tumor thrombus, ECOG physical status score, Child–Pugh score, number of 
tumors, Barcelona stage, HBV infection, postoperative 24 h postoperative nausea and vomiting (PONV) 
score, postoperative pain score, number of treatments, and 1 and 3 mo of follow-up were recorded.

The objective response rate was count data. The changes in aspartate aminotransferase, alanine 
aminotransferase, total bilirubin, serum albumin, white blood cells, red blood cells, platelets, and alpha-
fetoprotein before and after surgery were nonnormally distributed measurement data.

RESULTS
General information of patients
The general information of patients is shown in Table 1. There were no statistical differences between 
the drug-loaded microsphere group and the conventional TACE group in terms of age, gender, presence 
of cirrhosis, presence of portal vein cancer thrombosis, ECOG physical status score, Child-Pugh score, 
preoperative methemoglobin, tumor number and Barcelona stage. There were statistical differences 
between the two groups in terms of preoperative tumor size (longest diameter) and whether they were 
infected with HBV, with the preoperative tumor size of 102.7 ± 44.4 mm in the drug-loaded microsphere 
group being larger than that of 75.0 ± 34.1 mm in the conventional TACE group; in terms of HBV 
infection, there were 6 cases in the drug-loaded microsphere group (40.0% of the whole group) and 48 
cases in the conventional TACE group (82.8% of the whole group ). The HBV infection rate was higher 
in the conventional TACE group.

Laboratory indexes of patients before and after surgery
The laboratory test indexes of patients before surgery and on the 3rd day after surgery are shown in 
Table 2. There were no statistical differences in the values of glutamic oxalyl transaminase, glutamic 
alanine transaminase, total bilirubin, serum albumin, leukocytes, red blood cells, and platelets before 
and after surgery in the drug-laden microsphere group and the conventional TACE group.

Postoperative reactions of patients
The common postoperative reactions of the patients are shown in Table 3. In terms of postoperative 
fever (maximum body temperature) in the drug-loaded microsphere group and the conventional TACE 
group, the drug-loaded microsphere group was 38.0 ± 0.9 °C, the conventional TACE group was 38.3 ± 
0.7 °C, while the mean body temperature in the conventional TACE group was slightly higher but not 
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Table 1 General situation of the patients, n (%)

Influencing factors D-TACE (15 cases) C-TACE (58 cases) t/χ2 value P value

Age (yr) 57.3 ± 11.5 59.9 ± 10.7 -0.8361 0.406

The longest tumor size before surgery (mm) 102.7 ± 44.4 75.0 ± 34.1 2.6261 0.011

Gender 1.907 0.167

Female 1 (6.7) 13 (22.4)

Male 14 (93.3) 45 (77.6)

Whether infected with HBV 11.317 0.0008

No 9 (60.0) 10 (17.2)

Yes 6 (40.0) 48 (82.8)

Whether there is liver cirrhosis 3.137 0.069

No 9 (60.0) 18 (31.0)

Yes 6 (40.0) 40 (69.0)

Is there a portal vein tumor thrombus 0.602 0.438

No 13 (86.7) 45 (77.6)

Yes 2 (13.3) 13 (22.4)

ECOG stamina score 3.769 0.152

0 points 2 (13.3) 13 (22.4)

1points 9 (60.0) 40 (69.0)

2points 4 (26.7) 5 (8.6)

Child-Pugh classification 1.668 0.196

A 6 (40.0) 34 (58.6)

B 9 (60.0) 24 (41.4)

Number of tumors 1.237 0.744

1 3 (20.0) 7 (12.1)

2 1 (6.7) 2 (3.4)

3 0 (0.0) 1 (1.7)

Multiple (> 3) 11 (73.3) 48 (82.8)

Barcelona staging 0.434 0.510

B 9 (60) 40 (69)

C 6 (40) 18 (31)

1Result of t test.
ECOG: The Eastern Cooperative Oncology Group; D-TACE: Drug-loaded microspheres transcatheter arterial chemoembolization; C-TACE: 
Traditional/conventional transcatheter arterial chemoembolization.

statistically different between the two groups. In the postoperative 24 h PONV score and postoperative 
pain score, the traditional TACE group was higher than the drug-loaded microsphere group, and the 
data of the two groups were statistically different.

Patients were followed up 1 and 3 mo after surgery
The tumor control status of the patients at 1 and 3 mo after surgery is shown in Table 4. The objective 
tumor response rate (CR + PR) was 66.6% and the disease control rate (CR + PR + SD) was 86.6% in the 
drug-loaded microsphere group, while the objective tumor response rate (CR + PR) was 70.7% and the 
disease control rate (CR + PR + SD) was 82.8% in the conventional TACE group at 1 mo after treatment. 
There was no statistical difference between the data of the two groups. The objective tumor response 
rate (CR + PR) and disease control rate (CR + PR + SD) were 60% at 3 mo after treatment in the drug-
loaded microsphere group, while the objective tumor response rate (CR + PR) and disease control rate 
(CR + PR + SD) were 67.2% and 75.9% at 3 mo after treatment in the conventional TACE group, and 



Ye T et al. D-TACE and traditional TACE in advanced liver cancer

WJGO https://www.wjgnet.com 2372 December 15, 2022 Volume 14 Issue 12

Table 2 Laboratory indicators of patients before and after operation [median (P25, P75)]

Laboratory indicators D-TACE (15 cases) C-TACE (58 cases) χ2 value P value

AST changes before and after surgery 
(U/L)

44.1 (10.4, 153.0) 102.7 (52.4, 254.8) -2.086 0.05

ALT changes before and after surgery 
(U/L)

133.1 (31.6, 181.8) 110.3 (46.5, 309.7) -1.382 0.176

TBil changes before and after surgery 
(μmol/L)

7.9 (5.4, 14.9) 11.6 (5.8, 21.6) -1.842 0.081

ALB changes before and after surgery 
(g/L)

4.9 (3.2, 5.4) 2.6 (0.3, 5.3) 1.992 0.055

WBC changes before and after surgery (× 
109/L)

2.0 (0.9, 3.9) 2.1 (1.0, 4.4) -0.214 0.832

RBC changes before and after surgery (×  
1012/L)

0.3 (0.1, 0.5) 0.0 (-0.2, 0.3) 1.995 0.058

PLT changes before and after surgery (×  
109/L)

30.0 (9.0, 43.5) 36.0 (16.5, 59.2) -1.616 0.120

AFP changes 1 mo before and after surgery 
(ng/mL)

0.8 (-0.3, 31.9) 19.0 (0.0, 554.6) -1.219 0.228

D-TACE: Drug-loaded microspheres transcatheter arterial chemoembolization; C-TACE: Traditional/conventional transcatheter arterial 
chemoembolization; AST: Aspartate aminotransferase; ALT: Alanine transaminase; TBil: Total bilirubin; ALB: Albumin; WBC: White blood cell; RBC: Red 
blood cell; PLT: Platelet; AFP: Alpha fetoprotein.

Table 3 Postoperative response of patients, n (%)

Postoperative response D-TACE (15 cases) C-TACE (58 cases) t/χ2 value P value

Body temperature (℃) 38.0 ± 0.9 38.3 ± 0.7 -1.4141 0.162

24 h PONV score postoperative 14.33 0.014

1 6 (40.0) 3 (5.2)

2 4 (26.7) 20 (34.5)

3 3 (20.0) 20 (34.5)

4 2 (13.3) 9 (15.5)

5 0 (0.0) 4 (6.9)

6 0 (0.0) 2 (3.4)

Postoperative pain score 32.967 0.000

0 5 (33.3) 15 (25.9)

2 7 (46.7) 0 (0.0)

4 3 (20.0) 39 (67.2)

6 0 (0.0) 4 (6.9)

1Result of t test.
D-TACE: Drug-loaded microspheres transcatheter arterial chemoembolization; C-TACE: Traditional/conventional transcatheter arterial 
chemoembolization; PONV: Postoperative nausea and vomiting.

there was no statistical difference between the two groups. The number of interventions received during 
the follow-up period was 1 in the drug-laden microsphere group; There were 32 patients who received 1 
treatment, 24 cases received 2 treatments, and 2 patients received 3 treatments in the conventional TACE 
group, with a mean of 1.48 treatments. And the number of interventions in the two groups was statist-
ically different. We briefly described three typical cases diagnosed as primary liver cancer for references 
(Figure 1, Figure 2, and Figure 3).
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Table 4 Follow-up status of patients 1 and 3 mo after operation, n (%)

Follow-up status D-TACE (15 cases) C-TACE (58 cases) χ2 value P value

Efficacy evaluation one month postoperative 3.307 0.347

CR 2 (13.3) 20 (34.5)

PR 8 (53.3) 21 (36.2)

SD 3 (20.0) 7 (12.1)

PD 2 (13.3) 10 (17.2)

Evaluation of curative effect in 3 mo 
postoperative

4.091 0.252

CR 2 (13.3) 18 (31.0)

PR 7 (46.7) 21 (36.2)

SD 0 (0.0) 5 (8.6)

PD 6 (40.0) 14 (24.1)

Number of interventional treatments 10.444 0.005

1 15 (100.0) 32 (55.2)

2 0 (0.0) 24 (41.4)

3 0 (0.0) 2 (3.4)

D-TACE: Drug-loaded microspheres transcatheter arterial chemoembolization; C-TACE: Traditional/conventional transcatheter arterial 
chemoembolization; CR: Complete response; PR: Partial response; SD: Stable disease; PD: Disease progression.

DISCUSSION
HCC is the most common type of liver cancer and a main cause of tumor-related mortality[22]. As a 
palliative local treatment for advanced liver cancer, TACE is widely used and is a standard treatment 
for advanced liver cancer because it is not limited to the location and size of the tumor[23]. However, 
based on the adverse effects of systemic chemotherapy, HCC may be a tumor relatively resistant to 
chemotherapy, so the additional role of chemotherapeutic drugs in the embolization process has been 
controversial[24]. Also, delays or failures in successful treatment can also be attributed to poor health 
literacy and insurance-specific barriers[25]. We know that TACE acts mainly through embolization of 
the blood supply artery to the HCC, resulting in tumor tissue ischemia, hypoxia necrosis, and ischemia. 
Hypoxia may induce angiogenesis, resulting in tumor recurrence and metastasis. Previous studies have 
confirmed a correlation between polymorphisms of the angiopoietin-2 gene and prognosis in patients 
after TACE[26]. There is another view that incomplete hypoxia or incomplete devascularization of 
tumors is a powerful stimulating factor for angiogenesis[27].

Due to the complexity of the tumor blood supply (including the blood supply of the lateral hepatic 
artery and potential portal vein)[28] and the hemodynamics, it is difficult to achieve complete ischemia 
and hypoxia-induced tumor cell death after liver cancer embolization, which is the main reason for its 
recurrence and metastasis after tumor treatment. The basic principle of adding chemotherapeutic drugs 
to hepatic artery embolization is based on the assumption that chemotherapeutic drugs can enhance the 
antitumor effect of embolization agents in ischemia and hypoxia and counteract the stimulation of 
angiogenesis caused by ischemia and hypoxia. Therefore, during treatment, chemotherapeutic drugs are 
injected into the blood supply artery to improve the antitumor efficacy, and the enhanced cytotoxicity 
may contribute to the control and reduced recurrence of tumors. However, this hypothesis has not been 
confirmed in some clinical studies[29,30] because in these reports, TACE combined with local 
chemotherapy did not show significant survival benefits compared with TAE embolization alone.

There are two main reasons for this result. First, since cTACE has not been standardized in the 
implementation process, there are certain differences in the use of embolic materials, the selection of 
chemotherapeutic drugs, the selection of patients and operation technology among different regions and 
teams, especially in the selection of embolic agents and operation technology. This has caused certain 
difficulties in the formulation of treatment standards and efficacy evaluation, resulting in differences 
between different research results.

Therefore, in this study, to avoid the impact of these technical reasons on the results, the authors 
referred to the treatment recommendations jointly formulated by experts in the global TACE treatment 
field in 2016[31]. In terms of the selection of chemotherapeutic drugs, adriamycin or platinum-based 
chemotherapeutic drugs were mainly used in both groups. For the choice of embolization particles, the 
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Figure 1 A 47 years old male diagnosed as primary liver cancer. Preoperative magnetic resonance imaging (MRI) T1WI enhanced axial position. A: In 
the arterial phase, there is a 105 mm × 85 mm × 119 mm uneven abnormal enhancement of the right lobe of the liver; B: The portal vein can be cleared. 
Transcatheter arterial chemoembolization treatment with drug-loaded microspheres was performed in July 2019; C: Digital subtracted angiography under common 
hepatic arteriography during interventional surgery shows tumors with rich blood supply in the right lobe of the liver; D: Microcatheter superselection of the right 
hepatic artery for chemoembolization; E: A 103 mm × 69 mm × 109 mm mass in the right lobe of the liver can be seen in the arterial phase and no obvious 
enhancement is seen; F: There is no enhancement in the mass in the portal vein; G: MRI T1WI enhancement axis is re-examined 3 mo after the operation. The mass 
in the right lobe of the liver in the arterial phase is compared to the previous significantly reduced (86 mm × 57 mm × 88 mm); H: There was no enhancement of the 
portal venous mass.

two groups both received 100-300 µm permanent embolization agents. To ensure the thoroughness of 
tumor blood supply artery embolization, a variety of imaging techniques (CT, MRI enhancement, 
CBCT) and digital subtracted angiography were used to identify the tumor blood supply arteries before 
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Figure 2 A 38 years old male diagnosed as primary liver cancer. Traditional transcatheter arterial chemoembolization (TACE) treatment was performed 
in January 2019, and a follow-up examination was performed one month after the operation. Part of the lesion was alive. Later, the second traditional TACE treatment 
was performed in March 2019. A: Intraoperative digital subtracted angiography (DSA) angiography shows that the proper hepatic artery originates from the superior 
mesenteric artery, and the blood supply area of the right hepatic artery can be seen in the lesion; B: Intraoperative DSA angiography shows that the right inferior 
septal artery participates in the blood supply of the lesion; C: Intraoperative DSA Under the hepatic artery chemoembolization; D: Under DSA during the operation, 
the right inferior septal artery embolization was performed. Complete necrosis of the lesion was re-examined in January and March postoperative.

and after embolization. The microcatheter superselective technique was used during the embolization. 
Second, during the process of cTACE, chemotherapeutic drugs are often mixed with iodinated oil and 
injected after emulsification. Due to the unstable physical and chemical properties of this mixture, the 
chemotherapeutic drugs quickly separate from the oil phase into the water phase. It has been reported 
that this emulsifier is released completely into the circulation within 4 h after reaching the tumor[32]. Li 
et al[33] studied the response of HepG2 cells to epirubicin and other chemotherapeutic drugs under 
different hypoxia and low nutrition conditions in vitro and confirmed that the inhibition rate of HepG2 
cells at 24 h was significantly higher than that at 2 h. Similar results published in 2019[34] also 
confirmed that the cytotoxicity of adriamycin in HepG2 and Huh7 cell models increased over time. 
Therefore, the chemotherapy effect of cTACE has been controversial for a long time, which may be 
related to its inability to remain near the tumor cells after application.

In recent years, DEB has been gradually used in TACE. After drug loading, the half-life of DEBs with 
diameters of 100–300 μm reached 150 h, and the half-life of DEBs with diameters of 700–900 μm reached 
1730 h. This feature greatly improved the local action time and concentration of the chemotherapeutic 
drugs after TACE and reduced the systemic toxicity. The drug loading microsphere preparation process 
and drug loading concentration are standardized operations, so it is easier to control the differences 
between different teams. Therefore, in this study, PVA embolization particles with similar embolization 
effects were used as controls to evaluate the effect of chemotherapy drugs under the new DEB 
conditions.

HBV infection is usually considered to be an important factor leading to liver cancer and it affects the 
long-term prognosis of patients with liver cancer. This study enrolled patients with inactive HBV after 
treatment, so it was not a priority factor affecting the short-term efficacy after treatment. Tumor load is 
an important factor affecting the short-term efficacy after treatment. From Table 1, we can see that the 
tumor load of the drug-loaded microsphere group was larger, the average tumor size was 102.7 ± 44.4 
mm, and the average tumor size of the traditional TACE group was 75.0 ± 34.1 mm. In the case of a large 
tumor load, the drug-loaded microsphere group achieved the same short-term effect as the traditional 
TACE group. To some extent, this suggests that chemotherapy drugs can play a role in TACE. Since the 
blood supply of large HCC is often complex and there are more or even some portal veins involved in 
the potential blood supply compared with small HCC, it is difficult to completely block the blood 



Ye T et al. D-TACE and traditional TACE in advanced liver cancer

WJGO https://www.wjgnet.com 2376 December 15, 2022 Volume 14 Issue 12

Figure 3 A 70 years old male diagnosed as primary liver cancer. This patient underwent traditional transcatheter arterial chemoembolization treatment in 
May 2019. A: Intraoperative digital subtracted angiography (DSA) can be seen on angiography, and the blood supply area of the right hepatic artery can be seen in 
the lesion; B: Intraoperative DSA, superselective right hepatic artery branch chemoembolization; C: Abdominal computed tomography (CT) axial examination 1 mo 
after surgery, The lipiodol deposition in the lesion was good, and the lesion was completely necrotic; D: 3 mo after the operation, the abdominal CT axial examination 
was performed again, and the lipiodol deposition in the lesion was good, and no tumor recurrence was found.

supply by simple embolization. Drug-loaded microspheres can continuously release high-concentration 
chemotherapeutic drugs to the surrounding tumor for a long time and continue to kill tumor cells. Thus, 
it makes up for the deficiency of simple embolization treatment, improves the tumor control rate and 
reduces recurrence.

We also observed the safety of the two treatments. There was no significant difference in liver 
function biochemical or hematological indices between the two groups before and after the operation, 
suggesting that there was no significant difference in safety and toxicity between the two treatment 
methods. In terms of postoperative reactions, the traditional TACE group had more serious 
postoperative nausea, vomiting and pain symptoms. This is consistent with previous reports, indicating 
that drug-loaded microspheres can release chemotherapy drugs continuously and slowly, which can 
effectively reduce the incidence of systemic adverse drug reactions.

This study is a small sample retrospective study; inevitably, there is a certain bias. In addition, due to 
the many influencing factors on the long-term prognosis, its analysis was not performed. Therefore, the 
long-term prognosis of these two treatments for patients with advanced liver cancer needs to be further 
explored in large-sample randomized controlled trials.

CONCLUSION
In summary, the results of this study show that compared with traditional TACE, D-TACE may have 
more advantages in the short-term efficacy for treating large HCC in the middle and late stages, but the 
long-term clinical efficacy needs further follow-up studies. In terms of postoperative reactions, the 
patients in the drug-loaded microsphere group had less postoperative nausea, vomiting and pain and 
better subjective tolerance. In addition, the D-TACE can reduce the number of patients needing 
interventional treatment and improve their quality of life to a certain extent. Therefore, the D-TACE is 
worthy of clinical promotion.
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ARTICLE HIGHLIGHTS
Research background
Liver cancer is a malignant tumor with high morbidity and mortality. One of the main reasons is that 
conventional Transcatheter arterial chemoembolization (TACE) is not a standardized procedure, and 
there are some differences in the use of embolization materials, selection of chemotherapeutic drugs, 
and operation techniques among different regions and teams.

Research motivation
This study compared the effect of using the same size of embolization particles and drug-eluting bead 
(DEB) during TACE. We investigated the effect and systemic response of chemotherapy drugs in TACE 
under the new local drug delivery mode.

Research objectives
This study aimed to explore the short-term efficacy of drug-loaded microspheres TACE (D-TACE) and 
traditional TACE in the treatment of advanced liver cancer.

Research methods
The clinical data of 73 patients with advanced liver cancer admitted to the First and Sixth Medical 
Centers of Chinese PLA General Hospital from January 2017 to October 2019 were retrospectively 
analyzed.

Research results
There were no statistical differences in the values of glutamic oxalyl transaminase, glutamic alanine 
transaminase, total bilirubin, serum albumin, leukocytes, red blood cells, and platelets before and after 
surgery in the drug-laden microsphere group and the conventional TACE group. In the postoperative 
24 h postoperative nausea and vomiting score and postoperative pain score, the traditional TACE group 
was higher than the drug-loaded microsphere group, and the data of the two groups were statistically 
different.

Research conclusions
The authors found that compared with traditional TACE, D-TACE may have more advantages in the 
short-term efficacy for treating large hepatocellular carcinoma in the middle and late stages.

Research perspectives
D-TACE is worthy of clinical promotion. However, the long-term prognosis of D-TACE and traditional 
TACE for patients with advanced liver cancer needs to be further explored in large-sample randomized 
controlled trials.
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