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INTRODUCTION 
 

Hepatocellular carcinoma (HCC) is a commonly 

occurring hepatic malignancy. It is one of a major causes 

of death and morbidity in Saudi Arabia, accounting for 

6.1% of all newly diagnosed malignancy and 87.6% of 

all cancers of the liver.
[1, 2]

 Management of patients with 

HCC differs from liver transplantation, ablation or 

palliation depending on the disease stage. Transarterial 

chemoembolization (TACE) has proved to be an 

effective method of palliative therapy for unresectable 

multifocal HCC without vascular invasion or 

metastasis.
[3-6]

 Quite a considerable amount of research 

has been done on the effectiveness of this technique in 

comparative analysis with supportive therapy, also there 

are many papers and research articles published and most 

of it are related to the efficiency, technique, and survival 

percentage of this therapy.
[7-16]

 

 

AIMS AND OBJECTIVES 
 

This is a study done in Saudi Arabia with 34 patients 

who underwent TACE for HCC with a specific objective 

to correlate the pattern of lipiodol uptake with tumor 

response.  

 

 

METHODS AND MATERIALS 
 

Study method and population: The study design is a 

retrospective record of all patients that underwent 

Transarterial chemoembolization (TACE) procedure for 

advanced stage hepatocellular carcinoma (HCC) in 

between Jun 2017 to June 2018.  

 

Objectives of the study: The primary goal for 

conducting this study is to analyze the tumor response 

after TACE using mRECIST criteria and correlate it with 

the intra-tumoral lipiodol accumulation. 

 

TACE procedure: The diagnosis of hepatocellular 

carcinoma is made according to specialized body 

imaging consultants with the help of the European 

Association for the Study of Liver recommendations in 

which the diagnosis of HCC in cirrhotic patients would 

be established if tumor size 10 - 20 mm in diameter with 

hypervascular lesion confirmed in multiphase CT or MRI 

and wash-out in portal venous and/or equilibrium phases 

or tumor larger than 20 mm with hypervascular lesion 

confirmed in multiphase CT or MRI. 
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ABSTRACT 
 

Hepatocellular carcinoma (HCC) is a commonly occurring hepatic malignancy. Transarterial chemoembolization 

(TACE) has proved to be an effective method of palliative therapy for unresectable multifocal HCC without 

vascular invasion or metastasis. The study design is a retrospective record of all patients that underwent 

Transarterial chemoembolization (TACE) procedure for advanced stage hepatocellular carcinoma (HCC) over a 

periode of one year in a single center in Saudi Arabia. There are four types of lipiodol deposition, according to 

classification defined as follows: type 1, diffuse homogeneous opacification of the tumor focus and around it; type 

2, homogeneous opacification of the majority of the mass; type 3, weak heterogeneous opacification; type 4, very 

weak or no opacification of the tumor focus. 9 (26.47%), 5 (14.7%), 10 (29.41%) and 10 (29.41%) patients showed 

types I, II, III, and IV lipiodol deposition, respectively. Univariate analysis demonstrated that local tumor response 

and intra-tumoral lipiodol covering is a significant predictor of tumoral response at (P<0.05).  

 

KEYWORDS: Hepatocellular carcinoma (HCC), Lipiodol, TACE (Transarterial chemoembolisation). 
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TACE was done on patients with advanced stage of HCC 

including patients having Child’s A or B type cirrhosis 

without extrahepatic spread or portal vein thrombosis.  

 

TACE therapy was done by transfemoral access. An 

arteriogram along the celiac axis was obtained at first. 

Selective cannulation was then done to the hepatic artery 

supplying the tumor mass The catheter was advanced as 

near as possible to the tumor. The drug emulsion used for 

chemotherapeutic purpose consisted of drug Doxorubicin 

50 mg, 6-8 ml of non-ionic iodinated contrast media 

diluted in saline and 8 ml of iodized oil (Lipiodol). The 

emulsion drug was prepared by repeated agitation of the 

mixture using two connected glass syringes attached by a 

three-way stopcock connector.    

 

This prepared chemotherapeutic emulsion was then 

injected into the cannulated hepatic artery that feeds the 

tumor. The amount of drug emulsion to be injected was 

decided varyingly, during the procedure. The injection of 

the emulsion was stopped when the whole of intra-tumor 

space was covered with lipiodol, or reflux of emulsion 

was seen to the adjacent normal hepatic arteries. Every 

arterial branch supplying the tumor mass was 

individually catheterized, and the drug was delivered. 

However, the amount of drug varies with every case 

according to the condition. Immediately after the 

administration of the drug, embolization was done with 

gelatin sponge pledgets.  

 

After the completion of the therapy, a three-phase CT 

within three-month intervals to analyze the disease 

response, if the follow up showed persistent or recurrent 

disease or formation of new lesions TACE was 

performed again at an interval of 12-13 weeks from the 

previous session, but tied to the condition that the 

Child’s cirrhosis status was A or B. If all the biochemical 

and clinical analysis of the patient went normal, the CT 

was done on annual intervals.  

 

Data collection: After TACE application, follow up 

triphasic CT witihn 6 weeks and at three-months 

intervals until 12 months post procedure was reviewed. 

The most important outcome of all the obtained data was 

the local area tumor response, as examined based on 

triphasic CT, the tumor response was grouped and sub-

grouped using mRECIST criteria for solid tumors.  

 

Data Analysis: The first result analyzed from the 

collected data was the dynamic response of the local 

tumor to TACE which varied and was classified into four 

classes, these classes are defined as, (1) Complete 

Response, (2) Partial Response (3) Stable Disease and 

(4) Progressive Disease. 

 

Contrast enhanced axial CT of the liver shows 

hepatocellular carcinoma in segment 5. DSA after 

selective catheterization of segmental hepatic artery 

branch shows tumor blush. Post chemoembolization 

image shows lipiodol fixation within the tumor. Axial 

CT scan on 1 month follow up shows intra-tumoral 

lipiodol deposition.  

 

Four types of lipiodol deposition on plain axial CT scan: 

A: Type 1- diffuse homogeneous opacification of the 

tumor focus; B: Type 2 - mostly homogeneous 

opacification; C: Type 3 - weak heterogeneous 

opacification; D: Type 4 - very weak or no opacification 

of the tumor focus 

 

RESULTS AND DISCUSSION 
 

The population of the study was 34 patients represented 

by 25 males (77.3%) and 9 females (22.7%). The mean 

age was 63 years (45-79), 17 patients had chronic 

hepatitis C (52.9%), 11 had chronic hepatitis B (32.3%) 

and 5 had neither virus (14.7%). these 34 patients 

underwent a total of 42 sessions of TACE (28 single 

session patients, 3 double session patients, 0 triple 

session patients, and 2 four-session patients). 

 

In Child-pugh classification, the patients were classified 

as A – 23 patients (67.65%) and B – 11 (32.35%). 
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The average tumor size measured to be 5.8 cm, and the 

smallest and largest tumors measured 2 cm and 15 cm, 

respectively. A single HCC was seen in 15 patients 

(44.1%), and multiple HCC were seen in 19 subjects 

(55.9%). 

 

All the treated patients were followed up post-TACE 

therapy for at least 6 months. These treated subjects were 

followed up for a mean time period of 3.8 ± 9.2 months. 

The response of the local tumor to TACE is analyzed 

through mRECIST criteria for HCC. 8 (23.52%), 15 

(44.11%), 8 (23.52%), 3 (8.82%) patients had complete 

response, partial response, stable disease, progressive 

disease (PD). 

There are four types of lipiodol deposition, according to 

classification defined as follows: type 1, diffuse 

homogeneous opacification of the tumor focus and 

around it; type 2, homogeneous opacification of the 

majority of the mass; type 3, weak heterogeneous 

opacification; type 4, very weak or no opacification of 

the tumor focus. 9 (26.47%), 5 (14.7%), 10 (29.41%) and 

10 (29.41%) patients showed types I, II, III, and IV 

lipiodol deposition, respectively. Univariate analysis 

demonstrated that local tumor response and intra-tumoral 

lipiodol covering is a significant predictor of tumoral 

response at (P<0.05).  

 

Pattern of Lipidol Accumulation * Patience response Crosstabulation 

 Pattern of Lipidol Accumulation  

(number of cases) 

Patience response 

Progression of disease stable partial response complete response 

Homogeneous Good Accumulation (9) 0 0 1 8 

Less Homogeneous Good Accumulation (5) 0 0 5 0 

Partial Accumulation (10) 0 3 9 0 

Weak Accumulation (10) 3 5 0 0 

Total (34 cases) 3 8 15 8 

 

CONCLUSION 
 

TACE technique is a safe and efficient palliative 

procedure for advanced cases of hepatocellular 

carcinoma (HCC). Despite the presence of large-sized 

tumors in our study population, TACE demonstrated 

efficient and convincing good response and the results 

were synonymous to those reported by other authors and 

researchers. Intra-tumoral lipiodol deposition was a 

significant predictor of tumoral response. 
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