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__________________________________________________________________________________________ 

Abstract: Cerebral lipiodol embolism (CLE) is a rare complication of transcatheter arterial 

chemoembolization (TACE) or transarterial embolization (TAE) for hepatocellular carcinoma 

(HCC). We report that a patient with hepatocellular carcinoma had decreased consciousness 

after TAE treatment, and diagnosed by lipiodol embolization by computerized tomography. 

Patients received symptomatic and antiplatelet therapy, and their brain condition gradually 

improved. Attempts to introduce several possible mechanisms of CLE, the clinical and imaging 

features of the report, and the review of medical literature. 
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1. INTRODUCTION 

Hepatocellular carcinoma (HCC) is a common and leading cause of cancer death. Rupture of 

liver tumor is a serious complication of liver cancer. If the patient cannot stop bleeding in time, 

it can cause hemorrhagic shock or even death. Transarterial embolization (TAE) is a minimally 

invasive and effective interventional therapy for hemostasis. TAE commonly used hemostatic 

materials including Gelfoam, DC beads and Lipiodol, DC. Lipiodol is the most commonly 

used and the hemostatic effect is more ideal [16-17]. Although various complications of TAE 

have been reported, TAE after operation is rare in CLE. A case of CLE after TAE is reported 

and literature reviewed.  

2. CASE REPORT 

A 57-year-old man presented to our hospital with right upper quadrant pain with dizziness. He 

has history of chronic hepatitis carrier for 25 years. On arrival, patient was hypotensive (70/ 

56mmHg), tachycardia (135/min), drowsiness, abdominal examination showed mild 

distension, generalized tenderness in abdomen with guarding. Diagnostic paracentesis was 

performed that showed hemoperitoneum. He was performed the abdominal CT that showed 

there is a large amount of hemoperitoneum and a vascular mass (5 cm in dimension) with 

adjacent hematoma 9 cm in the left hepatic lobe (figure 1). He was performed the urgent 
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transarterial embolization. In fluoroscopy examination, a contrast enhancing huge mass noted 

in the left hepatic lobe (figure 2). Following selective catheterization into the common hepatic 

artery and introduce into the left hepatic artery, contrast injection conform is the mass feeding 

artery. Thereafter, 15ml Lipiodol and few Gelfoam cubes were injected into the target artery 

for complete embolization. Certain amount of lipiodol stains noted in the hypervascular mass 

of the left hepatic lobe after TAE (figure 3). 1 day after TAE, patient presented with headache 

and followed by confusion. Urgent brain CT was performed that showed the striped and 

mottling hyperdense images in the bilateral fronto-parietal lobes as described, consistent with 

lipiodol deposition (figure 4). The patient immediately gave neurotrophin, cerebral vascular 

dilator and supportive treatment. After treatment, the patient's mental state improved, 

neurological examination was not abnormal, and the patient was discharged 10 days after 

treatment. 

 
Figure 1. Computed tomography (CT) scan of abdomen in axial plain showed large amount of 

hem peritoneum (arrow) and a hyper vascular mass in the left hepatic lobe 

 

 
Figure 2. Digital fluoroscopy showed a contrast enhancing huge mass noted in the left hepatic 

lobe. 
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Figure 3. TAE procedure. Certain amount of lipiodol stains noted in the hypervascular mass of 

the left hepatic lobe after TOE 

 

 
Figure 4. Computed tomography of brain showed the striped and mottling hyperdense images 

in the bilateral fronto-parietal lobes 

3. DISCUSSION 

Rupture of hepatocellular carcinoma is a serious complication of liver cancer. Transarterial 

embolization (TAE) is the first choice for non-surgical treatment of this condition. There are 

many kinds of materials for embolization, including Gelfoam, DC bead and lipiodol. Lipiodol 

is also commonly used in transarteerial chemoembolization (TACE) for the treatment of liver 

cancer, especially unresectable liver cancer. With the wide application of lipiodol in 

interventional diagnosis and treatment, the reports of complications caused by lipiodol induced 

ectopic embolism are increasing. [1] the most common locations of ectopic embolism were 

lung, gallbladder, pancreas and intestine. Lipiodol embolization is very rare. It is estimated that 

the incidence of iodized oil ectopic cerebral embolism in patients undergoing TAE/TACE is 

<0.01%. [2] Lipiodol cerebral embolism can present with different symptoms according to the 
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location and degree of involvement, most of which are nonspecific acute cerebral ischemia 

symptoms, and the mild symptoms can only be characterized by headache, disorder of 

orienteering, irritability, numbness of finger end, weakness of limbs, and paralysis of limbs, 

coma and even death. It is difficult to absorb and decrease the saturation of blood oxygen. CT 

examination revealed extensive deposition of high density lipiodol in the cerebral cortex, basal 

ganglia, and even extracranial scalp. TAE combined with clinical symptoms and imaging 

findings can provide a definite diagnosis for lipiodol embolism. This patient is also involved in 

the cerebral cortex and basal ganglia [3]. The author thinks that the related factors of cerebral 

lipiodol embolism occurred mainly in the following four aspects [4]: (1) patent foramen ovale: 

according to one study, 25% of the general population suffered from patent foramen ovale and 

were <0.2cm in diameter. After TAE, Lipiodol, which flows back to the right atrium, passes 

through the foramen ovale to the left atrium and enters the left ventricle, then enters the 

systemic circulation and reaches the brain to cause embolism [5]. These small, unclosed 

foramen ovale are difficult to be found in conventional echocardiography. After TAE, Lipiodol, 

which flows back to the right atrium, passes through the foramen ovale to the left atrium and 

enters the left ventricle, then enters the systemic circulation and reaches the brain to cause 

embolism. [6]. (2) Pulmonary arteriovenous shunts may also be associated with congenital 

pulmonary vascular malformations, acute and chronic pulmonary inflammation, pulmonary 

malignancies and end-stage liver diseases [7]. Hepatic arteriovenous fistulas, including hepatic 

artery portal vein fistulas and hepatic arteriovenous fistulas, are prone to arise due to tumor 

erosion and anatomical relationship [8]. (3) The inferior phrenic artery: This is the most 

common collateral artery of the tumor, especially after hepatectomy or multiple TACE/TAE 

treatment, and even the only blood supply artery [9]. In addition to the common hepatic artery, 

the inferior phrenic artery may be connected with the internal pulmonary artery, the pulmonary 

vein, the internal mammary artery and the cardiac capsule artery, which makes the perfusion of 

the lipiodol more easily through the inferior phrenic artery into the pulmonary circulation and 

enters the body circulation. (4) The dosage of lipiodol: some authors believe that if the total 

dose of iodide oil is more than 20 ml at each TACE, iodide oil and brain embolism is more 

likely to occur, but there is no definite relationship between the number of lipiodol and cerebral 

embolism [10-11]. Lee [12] and others did an animal experiment to prove the above situation, a 

large amount of lipiodol was injected into the hepatic artery of a beagle dog. After 2 weeks, 

lipiodol was found in the hepatic sinusoids, lungs, pancreas and even brain parenchyma. The 

effect of TACE in the treatment of advanced hepatocellular carcinoma may be based on the 

degradation of endothelial tissue and the lack of Kuffer cells in the tumor tissue, and the 

long-term retention of iodide oil in the tumor is widely used. But with the passage of time, 

lipiodol drift may still occur. When the amount of lipiodol is enough, it will move out of the 

tumor tissue and enter the body circulation. Although the factors associated with iodide 

embolism in TACE treatment have not been confirmed by evidence-based medicine, the risk of 

iodide cerebral embolism should be reduced by the treatment of these factors.  
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Cerebral lipiodol embolism is a rare complication. Some authors put forward the following 

suggestions for preventing cerebral lipiodol embolism [13-15]: (1) control during TACE 

lipiodol dosage, the dosage of lipiodol should not exceed 20 ml. (2) for patients with hepatic 

arteriovenous fistula, embolization with or without lipiodol should be used as little as possible. 

(3) For the tumor supplied by the inferior phrenic artery, embolization of the hepatic artery was 

performed with gelatin sponge to prevent lipiodol from drifting. (4) For high-risk patients, 

embolic microspheres and other solid embolic agents are used instead of lipiodol. (5) Patients 

with congenital heart disease, such as atrioventricular septal defect, should be cautious when 

using lipiodol for embolization. Once the cerebral lipiodol embolism is suspected, the 

corresponding treatment should be made immediately. 

Finally, individualized treatments should be made according to the patients, including the dose 

of iodide oil, the detection of shunt, and the selection of appropriate arteries before TACE for 

the injection of iodide oil, which have a very important impact on the overall effect. 
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