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83 subsegmental feeders 
in 25 liver tumors

2D 3D Automatic
vessel analysis

Sensitivity 64% 73% 93% (1, 2)

Duration 94 s 187 s 135 s (2)

Agreement between users 54% 62% 82% (1, 2)

(1) p < 0.05 compare with 2D data, (2) p < 0.05 compared with 3D data

Deschamps F, et al. Cardiovasc Intervent Radiol. 2010;33:1235–1242

1 – Use CBCT:  3D Images / Image Analysis / Guidance 



Miyayama S, et al. Cardiovasc Intervent Radiol. 2014;37(2):388-95.

months

1-, 2-, and 3-year local recurrence rates 
DSA : 33.3%,  41.3%,  48%
CBCT  : 22.3 %, 26.8 %, 30.6 %

Safety margins in 65.3% of DSA vs. 87.2% of CBCT 

207 HCCs ≤ 6 cm superselective TACE: DSA in 98 tumors & CBCT in 109 tumors

Safety margin: Lipiodol uptake 5 mm wide around HCC < 25 mm, 10 mm wide around HCC > 25 mm

1 – Use CBCT:  3D Images / Image Analysis / Guidance 
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Oil in Water
Lipiodol in Doxo.

(de Baere T. Radiology. 1996)

Pure Lipiodol

Water in Oil
Doxo. in Lipiodol

2 – Water in Oil Emulsion / Drug in Lipiodol



Lipiodol
Drug

Lipiodol® + methylene blue
W/O = water in oil

O/W: oil in water

Lipiodol as a drug carrier

Drug diluted in blood

2 – Water in Oil Emulsion / Drug in Lipiodol



Artery Vein

de Baere T, et al. Radiology. 1995;194(1):165-70.

2 – Water in Oil Emulsion / Drug in Lipiodol



Favor a drug in oil emulsion with a 3-way stopcock method: 
Lower volume of drug versus Lipiodol
Push Drug toward Lipiodol
Dilution of drug in contrast medium increases stability

de Baere T. Cardiovasc Intervent Radiol. 2016;39(3):334-43

2 – Water in Oil Emulsion / Drug in Lipiodol



Injection of doxorubicin (diluted in saline) in Lipiodol :
• Bolus
• Incremental: 2 consecutive aliquots
• Continuous injection over 3 minutes

Incorporation 
method

2 – Water in Oil Emulsion / Drug in Lipiodol



Incremental

2 – Water in Oil Emulsion / Drug in Lipiodol



In hypervascular HCC, Lipiodol injected into the hepatic artery is initially
retained in the tumor sinusoids, and then flows into the portal veins through: 

- the drainage route from HCC 
- the peribiliary plexus

3 – Lipiodol Opacification of the Portal Vein



(Miyayama S. Rinsyohoshasen 2009;54:380-390. Miyayama S, et al. J Vasc Interv Radiol. 2007;18(3):365-76.

3 – Lipiodol Opacification of the Portal Vein

VX2 tumor model



3 – Lipiodol Opacification of the Portal Vein

The endpoint for the Lipiodol drug emulsion :
- stasis in very peripheral tumor-feeding arteries 
- appearance of Lipiodol in portal vein branches near the tumor

de Baere T. Cardiovasc Intervent Radiol. 2016;39(3):334-43



With embolization
Without embolization

Prospective observational cohort study over 8 years: 11,030 patients with HCC
8,507 TACE
2,523 Lipiodol + anticancer agent

HR 0.70 [0.63-0.76] p=0.0001

4 – Always Particle Embolized

The endpoint for Gelfoam embolization
- complete stasis up to the catheter tip when placed superselectively
- ‘‘tree-in-the winter’’ appearance when TACE is less selective

(lobar or major segments)
Takayashu K, et al. AJR Am J Roentgenol. 2010;194(3):830-7. de Baere T. Cardiovasc Intervent Radiol. 2016;39(3):334-43



5 – Use CBCT:  Immediate Evaluation ± Lipiodol-Guided Thermal Ablation



5 – Use CBCT: Immediate Evaluation ± Lipiodol-Guided Thermal Ablation

CBCT after chemolipiodol
needle tract definition

CBCT after chemolipiodol
needle tract definition
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5 – Use CBCT: Immediate Evaluation ± Lipiodol-Guided Thermal Ablation

Baseline

Follow-up pots TACE + RFA



Thank you


