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Highlights

e Gadoxetic acid and gadobenate dimeglumine are available as Gd-based hepatobiliary
contrast agents. Gadoxetic acid has advantage in hepatobiliary phase imaging, whereas
gadobenate dimeglumine is superior in arterial phase imaging.

e Hepatobiliary phase of these agents has two roles; detection and characterization of
focal liver lesions.

e Signal intensities in hepatobiliary phase can be associated with a function of the tissue,
which can be another advantage over conventional Gd-based contrast agents (GBCA).

Title: Hepatobiliary contrast agents

Target audience: radiologists, imaging scientists, or MR technologists who wish to learn
about clinical use of hepatobiliary contrast agents as well as implementation of protocols for
assessment of diseases in the liver with these agents.

Outcome/Objective: Audience will be able to understand the basic roles of Gd-based
hepatobiliary contrast agents in clinical practice and become familiar with the protocols
which maximize the ability of these agents (1). Also, they will be aware with limitations of
these agents.

Purpose: Standard healthcare for focal liver diseases include dynamic contrast-enhanced
CT/MRI as problem solving tools. For MRI, conventional GBCA have been adopted as
established diagnostic tool for over a decade (2). However, from the clinical point of view,
the sensitivity and specificity of standard CT/MRI are not sufficiently high (3). For the sake of
improving the outcomes of patients with focal liver disease, higher contrast between lesion
and liver is required so that we can find small lesions and make the diagnosis at early clinical
stage. Also, it is desired to make contrast between benign and malignant lesions, as well as
between lesions which require treatment and lesions which do not.

Methods: Quite a few researches were performed to confirm the diagnostic ability of
hepatobiliary contrast agents (4), compared with standard CT/MRI in patients with focal liver
disease. Reviewing the available evidences, | will try to reveal common sense about the use
of hepatobiliary contrast agents in clinical practice. Also, | will try to elucidate the additional
use of these agents (use as a functional tool), which is interesting for clinicians. Limitation of
these agents described in the literatures will be also reminded.

Results:
e Hepatobiliary contrast agents offer
significantly higher sensitivity to
detect focal liver lesions, either for
metastases (5, 6) and
hepatocellular carcinoma (7-12),
especially if they are small (Fig.1);
hepatobiliary phase image plays the Fig.1.A small hepatocellular carcinoma (HCC) shows

major role for this improvement. high signal intensity in arterial phase, but not seen in

e ortal venous phase. The nodule is clearly dark in
However, the specificity does not ﬁepatobiliary phase (HBP). Considering the cirrhosis

necessarily increase by adding and non-bright signal on T2WI (not shown), the
hepatobiliary phase images. diagnosis of small hypervascular HCC can be made.
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Fig.3.A nodule showing hypovascularity in arterial phase and
hypointensity in hepatobiliary phase (HBP), which became
hypervascular hepatocellular carcinoma in 6 months. The nodule
was supposed to be hypovascular (early stage) hepatocellular
carcinoma even at the initial MRI.

Fig.4.A hepatocellular carcinoma sometimes uptakes gadoxetic acid, which
results in high Sl in hepatobiliary phase. That suggests the tumor cells preserve
their function as hepatocytes, meaning well differentiated (= low grade
malignancy). This finding is known as a biomarker predicting preferable
outcome after treatment.

Fig.5. Deteriorated
arterial phase image
due to breath hold
failure during scan.
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