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The specific aims were to correlate the quality 

of Ethiodol tumor stains with liver function 

parameters as prognosticators for Ethiodol 

stain retention prior to simulation for SBRT. 
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1. TACE/TAE-based Ethiodol tumor stain 

facilitates tumor visualization for SBRT. 

 

2. It is not conclusive that a liver function 

panel, or other tumor or patient 

characteristic, can serve as a predictor 

of Ethiodol stain retention during the 

interval between TACE/TAE and 

simulation for SBRT. 

 

3. With the current dataset, it appears that 

the Child-Turcotte-Pugh score presents 

a unique matrix for patient stratification 

in predicting TACE/TAE uptake vs. 

retention time. 

 

This is a single institution retrospective analysis of 31 patients who had previously undergone staged 

TAE/TACE prior to SBRT (50 Gy/5). These multi-modality treatments were administered under an 

institutional protocol. The quality of Ethiodol stains in simulation CT were graded as excellent (dense 

stain with mean HU of >300), good (mean HU of 225-300), fair (mean HU 150-225), and poor (mean HU 

<150) at simulation. Reports of each patient’s liver function panel, including total protein, bilirubin, 

albumin, ALT, AST, alkaline phosphatase, Child-Pugh, MELD Scores and other metrics prior to 

TACE/TAE were also recorded and correlated with the quality of Ethoidol Stain at simulation. 

Liver cancer in adult men is the 5th most 

frequently diagnosed cancer worldwide, and is 

the 2nd leading cause of cancer-related death 

in the world [1]. In adult women, it is the 7th 

most commonly diagnosed cancer and the 6th 

leading cause of cancer death. Incidence in 

the United States rose by over 4% in the past 

decade and is likely to continue to rise with 

increasing incidence of non-alcoholic 

steatohepatitis (NASH).   

Image-guidance for HCC suffers due to a lack 

of contrast between tumor and liver 

parenchyma. To compensate for the inability 

to directly visualize the radiation target, IGRT 

strategies have employed liver or diaphragm 

contour and spine alignment or metallic 

fiducials as surrogates for optimization of a 

radiation target's position. Transarterial 

embolization (TAE) and transarterial 

chemoembolization (TACE) are level 1, 

evidence-based treatment for HCC. While 

TAE/TACE have been shown to improve 

survival by several months, local failure 

occurs in up to 50% of treated lesions within 6 

months of the procedure. This lack of durable 

local control provides a rationale to add a 

second treatment modality, such as 

radiofrequency ablation (RFA) or focal 

radiation in a multi-modality treatment 

approach. If iodine-rich Ethiodol is used as an 

embolizing agent, the treated HCC is stained 

by this radio-opaque oil. In the current 

assessment, we correlated the quality of 

Ethiodol tumor stains with liver function 

parameters as prognosticators for Ethiodol 

stain retention prior to simulation for SBRT. 

Results 

TAE/TACE are imaging strategies used to optimize visualization of HCC: 

 

 

 

 

 

 

 

 

The duration between TACE/TAE and simulation was 124 + 120 days. TACE stain at the time of SBRT: 

 

 

 

 

 

 

 

 

The quality of tumor stains during simulation scans were: 

 

 

 

 

 

 

Prognostic Parameters:  

 

 

 

 

 

 

 

 

 

 

Of all the tests in a liver function panel, only the Child-Pugh score showed strong statistical 

correlation (p<0.0012) with the retention of Ethiodol between TACE/TAE and simulation. 
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Scan Quality Total Scans Mean Hounsfield Units (HU) 

Excellent 7 360 + 48 

Good 3 262 + 17 

Fair 15 184 + 24 

Poor 6 130 + 16 

Tumor 

Characteristics 

Patient 

Characteristics 
Laboratory Characteristics 

Child-Turcotte-Pugh 

Score 
M.E.L.D. Score 

Min Tumor HU Height Na Cr ALP LDH T. Bili + Dialysis 

Max Tumor HU Weight K Glc T. Bili Plt Albumin Cr 

Mean Tumor HU BMI Cl Ca T. Prot INR INR T. Bili 

Diameter + Ascites CO2 AST Alb PT + Ascites INR 

Inciting Etiology + Encephalopathy BUN ALT AFP PTT + Encephalopathy 

Future Research Directions 

1. Database curation and expansion of 

patient sample size. 

2. Correlation of multiple, sequentially 

staged TAE/TACE procedures.  

3. Analysis of pre-TAE/TACE labs vs. post-

TAE/TACE labs. 

4. Analysis of pre/post-TAE/TACE HU and 

diameter vs. at time of simulation against 

corresponding labs. 


