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ABSTRACT. We present the case of a metastatic adrenal tumour from hepatocellular
carcinoma (HCC) showing the uptake of gadolinium ethoxybenzyl
diethylenetriaminepentaacetic acid (Gd-EOB-DTPA) on MRI. To our knowledge, this is
the first case of metastatic HCC in which Gd-EOB-DTPA uptake was shown on MRI and
this finding facilitated the accurate pre-operative diagnosis of a metastatic adrenal
tumour.

Received 11 August 2010
Revised 13 October 2010
Accepted 25 October 2010

DOI: 10.1259/bjr/20594229

’ 2011 The British Institute of

Radiology

Recently, gadolinium ethoxybenzyl diethylenetriami-
nepentaacetic acid (Gd-EOB-DTPA), a contrast agent
with perfusion and hepatoselective properties, has been
used for the diagnosis of hepatocellular carcinoma
(HCC) on MRI [1–3]. It allows combined dynamic
imaging and hepatocyte-specific imaging in one exam-
ination. In the hepatobiliary phase, hepatic lesions like
HCC lacking normally functioning hepatocytes are
imaged as a defect of hepatocyte-selective enhancement
compared with normal parenchyma. Some HCCs may
show the paradoxical uptake of Gd-EOB-DTPA and
are recognised as iso- or hyperintense lesions in the
hepatobiliary phase compared with normal parenchyma
[3–7]. However, to date there have been no published
reports describing the uptake of Gd-EOB-DTPA in a
metastatic lesion from HCC. We describe a patient with
adrenal metastasis from HCC, showing Gd-EOB-DTPA
uptake on MRI.

Case report

A 73-year-old male with a history of hepatitis C was
referred from a district hospital for further HCC
treatment and suspected left adrenal metastasis. He also
had a history of colon cancer, which had been curatively
treated 19 years earlier without recurrence, and chole-
lithiasis, which had been treated with cholecystectomy 7
years previously.

A CT scan with contrast enhancement was performed,
which revealed an ill-defined low density area in the

segment 4/8 region of the liver accompanied by a
filling defect in the enlarged intrahepatic portal vein
(Figure 1a). A 28 mm round-shaped left adrenal nodule
was also noted; it showed soft-tissue attenuation
(.10 HU) on unenhanced CT, homogeneous enhance-
ment in the early phase after the injection of contrast
material and washout in the equilibrium phase
(Figure 1b–d).

On MRI with Gd-EOB-DTPA injection, the hepatic
lesion was depicted as a heterogeneously enhanced ill-
defined area during the arterial phase and a heteroge-
neous low-intensity area during portal and equilibrium
phases. It was more clearly depicted as a low-intensity
area in the hepatobiliary phase 20 min after contrast
medium injection. The adrenal lesion showed low
intensity on T2 weighted fast-spin echo images and no
signal drop was demonstrated on in- and opposed-phase
T1 weighted gradient recalled echo images (Figure 2a,b),
which suggests a poor fatty component within the lesion.
After Gd-EOB-DTPA administration, the lesion showed
enhancement in the arterial phase compared with the
unenhanced fat-suppressed T1 weighted image and a
washout pattern on portal and equilibrium phase
images. On hepatobiliary phase images, the nodule and
hepatic parenchyma appeared homogeneously hyperin-
tense compared with a pre-contrast image (Figure 2c–e),
which suggests uptake of Gd-EOB-DTPA within the left
adrenal lesion.

The serum alpha-fetoprotein (AFP) concentration was
5.1 ng ml21 (normal range (NR) ,15 ng ml21) and the
protein level induced by vitamin K antagonist-2 (PIVKA-
2) was 2050 mAU ml21 (NR ,40 mAU ml21). The results
of other biochemical tests were as follows: total protein
8.8 mg dl21 (NR 6.3–8.1 g dl21); albumin 3.0 mg dl21

(NR 3.9–5.1 g dl21); aspartate aminotransferase 66 IU/l
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(NR 13–33 IU l–1); alanine aminotransferase 52 IU l–1

(NR 8–42 IU l–1); alkaline phosphatase 990 IU l–1 (NR
115–359 IU l–1); c-glutamyl transpeptidase 300 IU l–1

(NR 9–54 IU l–1); lactate dehydrogenase 216 IU l–1 (NR
129–241 IU l–1); and total bilirubin 0.4 mg dl–1 (NR 0.3–
1.3 mg dl–1).
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Figure 1. (a) Contrast-enhanced CT
shows an ill-defined low density
area in the segment 4/8 region of
the liver (arrows), accompanied with
filling defect in the enlarged intra-
hepatic portal vein which represents
tumour thrombosis (arrowheads). At
a more caudal level, a 28 mm round-
shaped well-demarcated nodule can
be noted; (b) soft-tissue attenuation
(.10 HU) on plain CT (arrow), (c)
homogeneous enhancement in the
early phase after the injection of
contrast material (arrow) and (d)
washout in the equilibrium phase
(arrow).
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(d) (e)
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Figure 2. On (a) in- and (b) opposed-phase T1 weighted gradient recalled echo MRI, no signal drop of the left adrenal nodule is
demonstrated (arrows in a,b), which suggests a poor fatty component within the lesion. Compared with a (c) pre-contrast fat-
suppressed T1 weighted image, (d,e) the lesion is depicted as a homogeneously hyperintense nodule as well as hepatic
parenchyma in the hepatobiliary phase 20 min after Gd-EOB-DTPA administration (arrows in c–e), which suggests the uptake of
Gd-EOB-DTPA within the tumour (L, liver). Note high signal intensity in the common bile duct (arrowhead in d) and bilateral
renal pelves (arrowheads in e), which represents contrast material excreted in the bile and urine, respectively.
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From the patient’s history of hepatitis C, the laboratory
data (especially elevated AFP and PIVKA-2) and the
imaging findings noted above, a diagnosis of diffuse
HCC in the liver with portal vein tumour thrombosis and
a metastatic left adrenal tumour from HCC was made.

The continuous administration of 5-fluorouracil (250
mg body21 per day, days 1–5) and cisplatin (10 mg
body21 per day, days 1–5) was performed by hepatic
arterial infusion through a subcutaneous injection port
implanted into the right inguinal region. After 3 weeks,
the PIVKA-2 level in serum decreased to 324 mAU ml21

and reduction of the tumour thrombus in the intrahe-
patic portal vein was confirmed on a follow-up CT.
The left adrenal tumour did not change in size and
features. Consecutive CT, MRI and PET using 18-fluoro-
2-deoxy-D-glucose revealed neither intrahepatic nor dis-
tant metastasis other than left adrenal metastasis, and so
it was planned for the patient to undergo hepatectomy
and left adrenalectomy. After receiving percutaneous
transhepatic portal embolisation of the right posterior
intrahepatic portal vein to induce hypertrophy of the left
lateral lobe, he underwent an extended right lobectomy
and left adrenalectomy.

On macroscopic findings, the resected hepatic lesion
was a solid pale-yellow tumour and the left adrenal
lesion was a solid pale-green tumour. Based on micro-
scopic histopathological analysis, the liver tumour
was moderately differentiated HCC, post-chemotherapy,
with intrahepatic portal vein tumour thrombosis. The left
adrenal tumour showed a highly-to-moderately differ-
entiated metastatic carcinoma, consistent with hepatic
origin.

Discussion

Recently, Gd-EOB-DTPA has been used for the
diagnosis of HCC on MRI. In the hepatobiliary phase,
HCCs are usually imaged as a defect of hepatocyte-
selective enhancement compared with normal parench-
yma. It is known, however, that some HCCs show the
paradoxical uptake of Gd-EOB-DTPA with an incidence
of 9–27% [3–7] and are recognised as iso- or hyperintense
lesions in the hepatobiliary phase compared with the
normal parenchyma. To our knowledge, there has been
no report describing the uptake of Gd-EOB-DTPA in
metastatic lesions from HCC and our report is the first to
describe metastatic HCC in which the uptake of Gd-
EOB-DTPA was shown on MRI.

An early report indicated that 50% of well-differen-
tiated HCCs exhibited iso- or hyperintensity to the
surrounding liver parenchyma and that moderately or
poorly differentiated HCCs exhibited no uptake of
Gd-EOB-DTPA [5]. According to more recent reports,
however, no relationship between uptake of Gd-EOB-
DTPA and tumour grade has been reported [3, 4, 6, 7].
The mechanism of uptake of Gd-EOB-DTPA in HCCs
and the characteristics of Gd-EOB-DTPA-positive HCCs
have also been gradually clarified. Narita et al [6]
showed that the expression of OATP1B3, which is one
of the sodium-independent organic anion transporters
and is expressed in the human liver in the basolateral
membrane of hepatocytes, determines the uptake of
Gd-EOB-DTPA in the hepatobiliary phase in HCCs.

Tsuboyama et al [7] reported that hepatocyte-selective
enhancement is induced by expression patterns of
transporters including OATP1B3, OATP1B1 and MRP2.
Unfortunately, the expression of these transporters was
not investigated in our case, either in the hepatic nor
adrenal tumour.

The adrenal gland is a common target organ of hae-
matogenous metastasis from HCC, with an incidence of
11–16.9% in clinical practice [8–10]. There are a few
reports describing the CT findings of metastatic adrenal
tumours from HCC. Nakamura et al [11] described large
(.8 cm) adrenal metastases with a central low density
area owing to necrosis and rather smaller ones homo-
geneously enhanced. Katyal et al [8] reported that many of
the adrenal metastases from HCC demonstrated enhance-
ment during the hepatic arterial phase, consistent with
our case. The findings on MRI are not well described.

The presence of an enlarged adrenal mass does not
always imply malignancy because statistically adrenal
adenomas are a more common cause of an enlarged
adrenal gland, even in patients with known extra-adrenal
primary tumours [12]. If the presence of fat within adrenal
tumours is confirmed based on the density on unenhanced
CT (,10 HU) or a dropped signal on an opposed phase T1

weighted MRI, a diagnosis of adenoma can be made [13,
14]. However, lipid-poor adenoma cannot be diagnosed by
this procedure and both adenoma and metastatic HCC
often show similar findings of early enhancement and
washout. 99Tcm pyridoxyl–5-methyl tryptophan hepato-
biliary scintigraphy is useful for specifically diagnosing
metastatic HCC but only when the tumour cells produce
bile [15–17]. We estimate that the uptake of Gd-EOB-DTPA
in any masses outside the liver is also a specific finding of
metastatic lesions from HCC and that this finding is useful
for diagnosing metastatic tumours from HCC, although its
sensitivity is presumably low.

Conclusion

We have presented a case of a metastatic adrenal
tumour from HCC showing the uptake of Gd-EOB-
DTPA on MRI. This MR finding enabled us to make the
correct pre-operative diagnosis of a metastatic adrenal
tumour.
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