
 

 

Features of LI-RADS 

 

Q:  Can you clarify two lines on LIRADs flashcard 4 “Features that favor HCC” include:  
       - hepatobiliary phase hyperintensity  
Whereas in flashcard 5, it states that ancillary features that favor malignancy include: 
      - Mild-moderate T2 hyper-intensity and  

       - (Hepatobiliary phase?) HBP hypointensity 
Is the former to distinguish a low grade/early HCC from Non-HCC malignancy…rather than a higher 
grade HCC which would have the latter features? 

A:  As you correctly surmise: 

The application of these features depends on the Ddx you are confronted with. 

If you know or suspect a mass is malignant, but are just not sure if it is HCC or non-HCC (i.e., you’re 
debating LR-5 vs LR-M), then Diffuse T1 hyperintensity and Diffuse hepatobiliary phase (HBP) 
hyperintensity are potentially helpful, since HCC sometimes has these features, but non-HCC 
malignancy never or virtually never has these features. 

If, however, you are not sure an observation is malignant (i.e., you are not sure exactly how to 
categorize a mass), then mild-moderate T2 hyperintensity and HBP hypointensity may be helpful 
features, as they favor malignancy and observations with one or both of these features may be 
upgraded to a higher category. Rationale: malignant entities (HCC, ICC) typically have these features 
whereas non-malignant entities (DNs, RNs, etc.) typically do not have these features 

 

Q:  Can I use the contrast washout “seen only on subtraction images” as an imaging feature of HCC? 
This is when the nodule is hyperintense on Pre-contrast scan, showing arterial enhancement on 
subtraction images, without washout on the delayed (2 and 3 minute-delay images) but washout 
seen on the subtracted delayed images. 

A:  The temporal pattern illustrated in the slide would be considered “fade”, not “washout”, in LI-RADS 
2014.  In order to be considered washout appearance, the signal intensity or attenuation of an 
observation must be less than on an earlier post-contrast phase AND visibly less than background 
liver (without use of subtraction). 

Here, this particular observation was T1 hyperintense pre-contrast. Hence a fade to isointensity 
indicates that the signal intensity of the observation relative to the liver is lower in the portal venous 
phase than pre-contrast. Logically, the interpreter wonders whether this may convey the same 
biological significance as “washout” for an observation that was T1 isointense. 

 

Q:  When I look at the LIRADS 2014 Flash Cards, I find that one point about “features that favor HCC 
shows “Diffuse hepatobiliary phase hyper intensity”, I feel doubt about it. As I know, most of the 
HCC shows hypo-intensity in the hepatobiliary phase as the articles published and the cases in our 
hospital .I think it may be “Diffuse hepatobiliary phase hypo-intensity” 



A:  The Flash Card to which you refer is intended to assist in the differential diagnosis of HCC vs. ICC, 
not in the differential diagnosis of HCC vs. nonmalignant.  

 For masses with malignant imaging features suggestive of both HCC and ICC, diffuse hepatobiliary 
phase hyperintensity favors HCC.  

 Rationale: while diffuse hepatobiliary phase hyperintensity is an uncommon feature of HCC, it never 
occurs with ICC. Hence, any mass with diffuse hepatobiliary phase hyperintensity cannot be an ICC. 
It is either an HCC or a non-malignant hepatocellular nodule. If the mass has malignant features and 
shows diffuse hepatobiliary phase hyperintensity, it follows the mass is probably or definitely an 
HCC. 

 You are correct that HCCs are typically hypointense in the hepatobiliary phase, not 
hyperintense.   However, diffuse hepatobiliary phase hypointensity does not help in the differential 
diagnosis of HCC versus ICC, since both entities frequently are diffusely hypointense in the 
hepatobiliary phase. 

Q: Is Eovist officially incorporated or only as a secondary finding? 

A: Regarding LI-RADS and Gadoxetate: 

Gadoxetate is officially integrated into LI-RADS with following caveats and pitfalls: 

1. "Washout" can be assessed only in the portal venous phase (PVP).  Hypointensity in the 

transitional phase (TP) and in the HBP do not qualify as "washout"; they are AFs favoring 

malignancy but not major features. 

2. "Capsule" may be more difficult to see due to hyperenhancement of the background liver, but if 

you see it, you see it (it counts) 

3. "Capsule" can be assessed in the PVP or TP BUT not in the HBP. A rim of HBP hyperintensity 

does not equal "capsule"; in fact, it is not even ancillary feature. A rim of HBP hypointensity does 

not qualify as "capsule", but is an AF favoring malignancy.  

4. Arterial phase hyperenhancement may be more difficult to detect with Gadoxetate but if you 

see, you see it, it counts. 

 

Insurance Company 

 

Q:  An insurance company demands tissue diagnosis for HCC and I am faced with a patient that is having 
treatment suggested on the basis of LI-RADS information alone.  What is the accuracy of this 
approach?  What percentage of diagnosis by LI-RADS will turn out to have been incorrect, either 
benign or at least non-malignant? 

A:  A LR-5 category provides 100% certainty of the diagnosis of HCC and is as good as biopsy in making 
this determination with the following critical caveat: the patient must have cirrhosis, chronic 
hepatitis B viral infection or current or prior HCC. Assuming the patient has one or more more of 
these conditions, tissue diagnosis is not necessary for LR-5 category observations except in the 
unusual circumstance that the radiologist and/or referring clinician deem it to be necessary. The 
insurance company should not demand a tissue diagnosis in this situation; such a mandate is 
contrary to all clinical practice guidelines in the USA. 



 

 

Corrections 

 

Q:  An apparent discrepancy between the flowchart and the definition of LR-4 observations provided in 
the index section. From the chart, it seems that a <10mm mass demonstrating arterial hyper-
enhancement and one or more of the major features ("washout", "capsule" or threshold growth) 
would be classified as a LR-4 observation.  However, in the LR-4 explanation provided in the index, it 
says that a <10mm mass with arterial hyper-enhancement and two or more major features would 
be classified as a LR-4 observation. Shouldn't it actually be a <10mm arterial enhancing mass with 
one or more of the major features? Is this a real discrepancy, or have I misinterpreted the 
flowchart? 

A: It should state: "<10mm arterial enhancing mass with one or more" of the additional major features. 
We will correct this error as soon as possible. 

 

Q:  I have difficulty in classifying a lesion which enhances arterially, which is smaller than 10 mm and 
has threshold growth.  In the overview table on your site (acr.org) there is written that an arterial 
phase hyperenhancing lesion less than 10 mm in diameter with only one of the three ancillary 
features is to be regarded as a LR-4 lesion. When I read the criteria for LR-4 lesion however, a less 
than 10 mm in diameter measuring lesion which is enhancing in arterial phase needs to have at least 
two of the ancillary features. There seems to be a discrepancy between the overview table and the 
written criteria. On consulting the criteria for LR-3, a lesion measuring less than 20 mm arterially 
hyperenhancing can only be LR-3 when no ancillary feature is present. How do I classify a 
hyperenhancing lesion during arterial phase, which measures 8.5 mm and has threshold growth? 

A:  The Table is correct. The criteria on the LR-4 slide are wrong.  It should read:   

< 20mm observation 

Mass with hepatic arterial phase hypo- or iso-enhancement ≥ 2 of following: “washout”, “capsule”, 
growth 

Mass with hepatic arterial phase hyper-enhancement <10mm mass with ≥ 1 of following: 
“washout”, “capsule”, threshold growth 

10-19mm mass with only 1 of following: “washout”, “capsule”, threshold growth 

Q:  On consulting the criteria for LR-3, a lesion measuring less than 20 mm arterially hyperenhancing 
can only be LR-3 when no ancillary feature is present.   How do I classify a hyperenhancing lesion 
during arterial phase, which measures 8.5 mm and has threshold growth?   

 

A:  If you believe it is a true lesion (i.e., not a focal perfusion abnormality caused by an AP shunt), then 
it should categorized LR-4. If you believe it is a focal perfusion abnormality (“vascular pseudo 
lesion”), it should be categorized LR-2. If you are not sure whether it is a true lesion or a focal 
perfusion abnormality (“vascular pseudo lesion”), it should be categorized LR-3. 


