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TACE for HCC: Is it still the 
Gold Standard?
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cTACE: Technique Matters!
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Lipiodol Chemoembolization (Seoul National University)
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Essential concepts of TACE
Courtesy Dr. Arai (National Cancer Center Tokyo)

To expose tumor to high concentration of 
anti-cancer agent 

To lead to some degree of tumor ischemia 
with blockade of tumor blood supply 

4

HA (feeder) PV (drainer)

Behavior of Lipiodol in cTACE
Courtesy Dr. Arai (National Cancer Center Tokyo)

HCC
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Arterio-portal Shunt (peribiliary plexus): 
Long lasting Lipiodol Uptake

Catheter tip
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No visualization Visualization next to the tumor Visualization in the entire targeted area

Miyayama S, et al.  JVIR 2007; 18:365-376. 
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Miyayama S, et al.  JVIR 2007; 18:365-376. 

Local Recurrence / Portal Vein Visualization (single TACE session)

Arterio-portal Shunt (peribiliary plexus): 
Long lasting Lipiodol Uptake
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292 HCCs (≤5cm) in 174 pts
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1. How many treatments?
 - Scheduled regimen?
 - On demand?
 - Decision to retreat?
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Georgiades et al Radiology 2012

Georgiades C et al. Radiology. 2012;:266(1):115-123.

Survival: EASL Survival: mRECIST
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Georgiades et al Radiology 2012
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2. Follow-up
• Clinic visits 3 weeks after 1st TACE, q 2-3 months   
   thereafter
• Lab values (same as clinic and MRI)
• MR Imaging BEST! 
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3. Follow-up: What to look for?
• Any side effects? 
• Biological response: AFP (only useful in 50% cases)
• LFTs, Renal function, Ascites (CPT score)
• Performance status: Has it changed?
• MR Imaging: Any response? Quantify?
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Can intra-procedural cone-beam CT 
imaging be used to predict treatment 

response and clinical outcome after cTACE? 

LIPIODOL as IMAGING BIOMARKER

13

Lipiodol deposition 24h post-TACE: 
Good Correlation between CBCT and MDCT

W ang Z, et al. Acad Radiol 2014; 21:393–399

14

Lipiodol Deposition on CBCT Predicts Tumor Devascularization
Non-enhancement on MRI = Tumor Response

W ang Z, et al. CVIR 2015; 38(6):1548-56
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Lipiodol Deposition Correlates with Tumor Response and 
Improved Patient Survival 
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• N=39 
• NCT01877187
• Primary and Secondary 

Liver Cancer
• Multi-time point imaging 

(mostly HCC, NETs)

Letzen BS et al, Transl Oncology 2020 
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Radiology-Pathology Evidence
• Question: Does contrast-enhanced 3D MR image 

analysis represent actual histopathology? 
• SHORT ANSWER: YES
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qEASL                                                           Pathology 

Necrosis                     Tumor

Radiology-Pathology Evidence
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1.Semi-automatic 3D tumor 
segmentation

2.Calculation of enhancing 
tumor % and volumes
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How do we Measure Tumor Response? 
3D Assessment by Creation of Tumor Map
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Quantification Innovation
Quantitative EASL (qEASL)
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4. Combination Therapy: TACE + Systemic Agent

• EMERALD-1
• LEAP-012
• TACE + lenvatinib + tislelizumab
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EMERALD-1 Study Design

3 arms
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New Developments in HCC Therapy: EMERALD-1 Trial
Lencioni R., et al. EMERALD-1: A phase 3, randomized, placebo-controlled study of transarterial chemoembolization combined with durvalumab with or without bevacizumab in participants 
with unresectable hepatocellular carcinoma eligible for embolization. Lancet Oncology 2025
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TACE plus lenvatinib and 
tislelizumab for intermediate-
stage hepatocellular carcinoma 
beyond up-to-11 criteria: a 
multicenter cohort study

Chen S., et al. Front. Immunol., 25 July 
2024 Volume 15 - 2024 
| https://doi.org/10.3389/fimmu.2024.14
30571
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TACE plus lenvatinib and 
tislelizumab for intermediate-
stage hepatocellular carcinoma 
beyond up-to-11 criteria: a 
multicenter cohort study

Kaplan-Meier analysis of 
progression-free survival (A) and 
overall survival (B) 

CI = confidence interval 
T = TACE = transarterial chemoembolization 
TL = TACE + lenvatinib
TLT = TACE + lenvatinib + tislelizumab
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CONCLUSIONS

• cTACE withstood the test of time = 35+ years of clinical data

• Most commonly performed procedure for HCC worldwide

• Incorporated into all the clinical guidelines (from NCCN to BCLC) = 

Recommended therapy for intermediate stage HCC

• Lipiodol = Imaging biomarker of response + overall survival

• Evolution of TACE = era of combination therapy has begun
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From: Conventional or Drug-Eluting Beads? Randomized Controlled Study of Chemoembolization for Hepatocellular Carcinoma: JIVROSG-1302 
Liver Cancer. 2022;11(5):440-450. doi:10.1159/000525500

27

Lencioni R et al. Hepatology 2016 

Lipiodol TACE for the Treatment of HCC: 
A Systematic Review of Efficacy and Safety Data

Median OS by Region
West: 18.3 months

Asia-Pacific: 15.6 months

Japan: 31.3 months

OS by Year of Publication

EFFICACY ANALYSIS (101 clinical studies / 10,108 patients)
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