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Abstract. The aim of the study is to assess the role of the surgical technique and liver response in the development of 
complications after transcatheter arterial chemoembolization of liver arteries using drug-eluting beads (DEB-TACE). 
The study included 34 patients who underwent 52 DEB-TACE with drug-saturated microspheres in 2014 - 2020. CT 
and MRI were performed for follow-up and if complications were suspected. The modification of the surgical 
technique made it possible to avoid complications from the vascular wall and non-target embolization. Stages of 
complications from the bile ducts can be diagnosed on CT and MRI. This can help slow down the further development 
of the process. Separate patients at risk groups based on previous treatment prevent of developing severe 
complications.  
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1. INTRODUCTION 

Until recently, treatment options for unresectable 
primary and metastatic liver cancer were extremely 
limited. However, now there are results of studies 
devoted to a new method of treatment of this pathology 
such as transcatheter arterial chemoembolization of 
liver arteries using drug-eluting beads (DEB-TACE) [1, 
2, 3]. The method is based on the delivery of a 
chemotherapy drug directly to the tumor in a polymer 
microsphere. In addition to the drug effect, the method 
causes tumor ischemia due to the ability of 
microspheres to increase in volume and cause arterial 
occlusion. Since DEB-TACE is a surgical endovascular 
intervention, it carries the following risks [4]: 1) 
dissection of the vessel wall and its rupture; 2) spasm 
and / or acute thrombosis of the vessel at the access 
site or in the area of operation; 2) non-target 
embolization with the development of ischemic 
damage to adjacent organs and tissues; 3) the 
formation of arterioportal fistulas. Much attention is 
paid to the technique of endovascular access and the 
use of micro-catheters for adequate transportation of 
microspheres to the target focus and prevention of 
these situations [5]. However, the number and severity 
of complications and their dependence on the technical 
aspects of the intervention have been little studied. 

In addition, transcatheter arterial 
chemoembolization of the hepatic arteries has a 
chemical and ischemic effect on the bile ducts, which is 

expressed by the development of postembolization 
syndrome including transient abdominal pain and 
fever. There is still no consensus on whether this 
condition is a complication or a natural consequence of 
manipulation. In addition, severe reactions [6, 7] of the 
liver to acute disturbance of arterial blood supply after 
TACE have been described: bilomas, acute 
parenchymal infarction, portal vein obliteration. 
Understanding the different types of complications 
caused by DEB-TACE is important for radiologists, 
oncologists, and surgeons to predict them and identify 
risk groups [8]. 

2. AIM 

The aim of the study is to assess the role of the 
technique of performing DEB-TACE in the 
development of complications, to determine the 
number and diagnostic criteria of complications of 
TACE from the liver, to identify risk groups for the 
development of complications. 

3. MATERIAL AND METHODS 

3.1. Patients 

The study included 34 patients who underwent 52 
DEB-TACE with drug-saturated microspheres in 2014 - 
2020. The follow-up period ranged from 6 months to 5 

http://www.rad-proceedings.org/
mailto:zvezdkina@yandex.ru


E. Zvezdkina et al., Multidisciplinary approach in the prevention and treatment..., RAD Conf. Proc., vol. 4, 2020, 66–68 
 

 67 

years. Computed Tomography (CT) and Magnetic 
Resonance Imaging (MRI) with bolus contrast 
enhancement were performed before DEB-TACE, after 
8 weeks, 16 weeks, then every 3 months. If 
complications were suspected, CT and MRI were 
performed according to indications, the results were 
compared with clinical and laboratory data. 

The distribution according to the localization of the 
primary tumor was: colon (n=14), pancreas (n=5), 
stomach (n=2), prostate (n=2), lung (n=2), 
hepatocellular cancer (n=2), cancer of the small 
intestine, rectum, ovaries, uterine body, breast, 
oropharynx, cholangiocarcinoma (n=1, respectively). 
According to the histological type of metastases, 
adenocarcinoma was found in 23 cases and 
neuroendocrine cancer in 8 cases. The studied patients 
had the following types of liver damage: bilobar 
multiple focal liver damage (n=27), a single large focus 
(n=4), multiple tumors with an infiltrative growth 
pattern along the bile ducts (n=3) (parabiliary 
metastases of colorectal cancer and 
cholangiocarcinoma). 

3.2. Chemoembolization of liver arteries 

We used microspheres HepaSphere™ 
Microspheres with a diameter of 50-100 µm with the 
possibility of drug saturation up to a working diameter 
of 200-400 µm. This allowed to perform sequential 
superselective catheterization of targeted tumor 
arteries with a micro-catheter and the introduction of a 
sufficient amount of drug-saturated microspheres with 
doxorubicin or irinotecan until the control point was 
reached. 

The right femoral artery (n=9), right radial artery 
(n=25), left radial artery (n=17), and left ulnar artery 
(n=1) were used to provide access to the arterial 
vascular bed. Prior to DEB-TACE, angiography was 
performed to locate all the feeding arteries of a tumor. 
This data was also compared with the localization of 
lesions obtained from non-invasive imaging (CT and 
MRI), which determined the choice of arteries for 
chemoembolization. After that a micro-catheter were 
advanced superselectively into the feeding arteries of 
the tumor. 

Control arteriography was performed in all patients 
to confirm occlusion of tumor arteries with drug-
saturated microspheres and to complete 
chemoembolization. 

The procedure for the introduction of microspheres 
with a cytostatic was carried out under the control of 
the general condition of the patient, including 
monitoring of heart rate, pulse and blood pressure. All 
patients were sedated before surgery.  

Initially, one procedure was planned, repeated 
DEB-TACE were performed as the tumor process 
progressed. 

4. RESULTS AND DISCUSSIONS 

4.1. The role of surgical technique in the 
development of complications  

DEB-TACE was performed once in 20 patients (5 
men and 15 women). 10 patients (5 men and 5 women) 
required a second procedure, while the duration from 
the first DEB-TACE ranged from 2.07 to 12.37 months 
(on average 7.06 ± 3.7 months). 3 men and 1 woman 
underwent the third DEB-TACE: the period from the 
first DEB-TACE was 9 months, 11 months, 29 months, 
and from the second DEB-TACE - 4, 6, 8 months, 
respectively. 

Table 1. Patient categories and duration of 
postembolization syndrome after DEB-TACE 

 
 Mean age, 

years 
Postembolization 

syndrome, day 

1st  
DEB-
TACE 

men 
n=5 

54.7±3.5 1.25±0.04 

women 
n=15 

55.63±5.5 1.15±0.08 

2nd 
DEB-
TACE 

men 
n=5 

60±1.5 1.5±0.03 

women 
n=5 

61.96±9.5 1.11±0.09 

3rd 
DEB-
TACE 

men 
n=3 

69±6.7 1.1±0.05 

women 
n=1 

67 1.5 

 

In accordance with our data (Table 1), 
postembolization syndrome was observed in all cases. 
Its duration was approximately the same in all groups 
of patients. 

Intraoperative complications such as spasm of 
arteries, their dissection, occlusion, rupture have never 
been encountered in DEB-TACE using micro-catheter 
technique. 

In the presence of pronounced collaterals and 
arteriovenous fistulas, the use of a micro-catheter 
made it possible to avoid non-target embolization 
(Fig. 1).  

 

Figure 1. A: CT imagine demonstrate hepatocellular cancer 
(asterisk) surrounded by arteriovenous fistulas (arrow). 

B: arteriography shows micro-catheter (arrowhead) in the 
tumor artery distal to arteriovenous fistulas (arrow). 

4.2. The role of liver reaction and previous 
treatment in the development of complications  

Alanine transaminase (ALT), aspartate 
transaminase (AST) levels were determined to assess 
liver response to DEB-TACE. They returned to 
preoperative values within 1–2 months after most of 
the operations performed (n = 32). In 14 cases, this was 
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not noted, while the physical health of the patients 
suffered (nausea, weakness, loss of appetite, fever). 

6 patients from this group underwent MRI, 8 
patients underwent CT at 5-6 weeks after surgery. 
According to the imaging, 9 patients had cholangitis, 
which manifested as patterns of periductal infiltration 
and local dilatation of the intrahepatic bile ducts. In 6 
cases, the revealed changes regressed after 
hepatoprotective therapy and the physical health of the 
patients improved. 

In one case multiple bilomas were developed, which 
persisted for 4 months (the patient died from 
generalization of the oncological process). 

One patient appeared multiple bilomas and 
abscesses along the bile ducts, which regressed for 3 
months of nonsurgical treatment (the follow-up period 
for the patient was 11 months).  

In 1 case, necrosis of the liver parenchyma formed 
at the site of cholangitis, which was infected and 
required surgical treatment (the follow-up period was 4 
months, the patient died from generalization of the 
oncological process). All 3 patients had previous 
reconstructive operations on the bile ducts, with 
cholangiostomy and common bile duct stent. 

5. CONCLUSION 

1) Drug-eluting beads allowed modify the surgical 
approach and use micro-catheters, which made it 
possible to avoid complications from the vascular wall;  

2) the use of a micro-catheter made it possible to 
accurately deliver the chemotherapy drug to the tumor 
and avoid non-target embolization;  

3) postembolization syndrome should not be 
attributed to complications of DEB-TACE;  

4) DEB-TACE can cause cholangitis, which requires 
monitoring of the liver condition;  

5) complications from the bile ducts have stages 
that can be diagnosed on CT and MRI and prevent the 
development of severe conditions;  

6) patients with previous operations on the bile 
ducts are at risk group of developing severe 
complications and require the careful attention of all 
specialists. 
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