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INTRODUCTION

HEPATOCELLULAR CARCINOMA (HCC) is one of the most
lethal and prevalent cancers in the world. Because therapy
for HCC has improved, the prognosis has improved and
the rate of extrahepatic metastasis detection has increased.

Hasegawa et al. first reported that 99mTc-Sn-N-pyridoxy-
5-methyltryptophan (99mTc-PMT) is useful for detecting
the metastases of HCC.1 Since then 99mTc-PMT has been
used in the metastatic work-up for HCC in tissues such as
bone,2 lung,3 colon,4  hypopharynx,5 and orbit.6 To our
knowledge, no report has described the accumulation of
99mTc-PMT in renal metastases of HCC on scintigraphy.
We describe a case of renal metastasis from HCC in which
99mTc-PMT scintigraphy was useful for tissue character-
ization of the lesion.

CASE REPORT

A 56-year-old man developed a palpable tumor in the left
upper abdomen in 1996. Computed tomography (CT)
revealed a tumor in the left lobe of the liver. Antibody tests
to hepatitis C virus and surface antigen of hepatitis B were
negative. A left lobectomy of the liver was done, and the

tumor was diagnosed histologically as Edmondson type
II–III HCC. In 1998 and 1999, the patient underwent two
partial lung lobectomies for HCC metastases.

In April 2002, when the patient was 62 years old, he
developed left flank pain and underwent an abdominal CT
that showed a left renal tumor (Fig. 1). On MRI, the tumor
was hypointense compared with normal kidney tissue
on contrast T1-weighted image (Fig. 2). 99mTc-dimer-
captosuccinic acid scintigraphy revealed a space-occupy-
ing lesion in the left kidney as a cold area (Fig. 3).

Because the AFP level was elevated, renal metastasis
of HCC was suspected and 99mTc-PMT scintigraphy was
performed. Posterior abdominal images were obtained at
10, 20, 30, 40, and 50 min after intravenous injection of
185 MBq of 99mTc-PMT. 99mTc-PMT images showed an
accumulation in the tumor (Fig. 4).

Left nephrectomy was performed. A nodule was de-
tected in the cortex of the kidney. Renal medulla was
invaded by the tumor (Fig. 5-A). The location of the tumor
corresponded to that of the accumulation of  99mTc-PMT.
Light microscopy of hematoxylin-and-eosin-stained sec-
tions demonstrated a metastatic HCC tumor, Edmondson
type II–III (Fig. 5-B). The patient recovered uneventfully
and was discharged 1 month later.

DISCUSSION

HCC is one of the most common and fatal malignancies
in the world. Treatment methods for HCC have advanced
and now include such procedures as transcatheter arte-
rial embolization, percutaneous ethanol injection, and
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Fig. 1   Contrast-enhanced CT scan showed a tumor in the cortex
and the medulla of the left kidney.

Fig. 2   Contrast-enhanced T1-weighted image showed a nodule
in the cortex of the left kidney. The medulla of the left kidney
was hypointense compared with normal kidney tissue.

Fig. 3   99mTc-dimercaptosuccinic acid scintigraphy from a
posterior view. A space-occupying lesion in the left kidney was
visualized as a cold area with 99mTc-dimercaptosuccinic acid.

C

Fig. 4   99mTc-PMT images from the posterior view at 10 (A), 20
(B), and 30 (C) min. A: 99mTc-PMT image from posterior view
at 10 min shows slightly increased uptake at the known tumor in
the left kidney (arrow). (The left lobe of the liver has been re-
sected.) B, C: 99mTc-PMT image from posterior view at 20 and
30 min still shows a slightly increased uptake at the known tumor
(arrow). The tracer excreted into the biliary system has flowed
to the stomach and third portion of the duodenum.
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percutaneous radiofrequency tumor ablation. Because
therapy for HCC has improved, the prognosis has im-
proved and the rate of detection of extrahepatic me-
tastases has increased. Early initiation of therapy after
early detection is crucial to maintaining patients’ quality
of life.

Hepatobiliary scanning agents such as 99mTc-PMT
accumulate in the liver and are excreted into the biliary
system. Some cells of HCC retain the capability to incor-
porate these agents in a way similar to that of normal
hepatocytes. Accumulation of these agents in various
metastatic lesions has been reported.1–6

In our patient, we could not exclude primary tumors
such as renal cell carcinoma or transitional cell carcinoma
before 99mTc-PMT scintigraphy was done. This is be-
cause renal metastasis of HCC is often not found until
autopsy, and it is rare for this diagnosis to be confirmed
while a patient still alive. In a search of the literature we
found only 5 cases in which renal metastasis of HCC was
diagnosed in living patients.7–11 In Japan, at autopsy the
incidence of renal metastasis in patients with HCC has
been estimated at 3.8%.12 To our knowledge, this is the
first report of the usefulness of 99mTc-PMT in the diag-
nosis of renal metastasis of HCC.

Hasegawa et al. reported that the uptake of 99mTc-PMT
is significantly correlated with the degree of histologic
differentiation13 and with the prognosis of patients with
HCC.14 In their study, the probability of HCC showing
increased uptake of 99mTc-PMT was 105 times higher in

Fig. 5   A: Photograph of cut surface of the resected left kidney. A nodule
was detected in the cortex of the kidney. Renal medulla was invaded by the
tumor (arrowheads). The location and the shape of the tumor corresponded
to those of the accumulation of  99mTc-PMT. The location and the shape of
the tumor agreed with that of 99mTc-PMT images. B: Microphotograph of
resected kidney showing neoplastic growth of hepatocyte-like polygonal
epithelial cells with thick trabecular structure, separated by sinusoid-like
thin vascular stroma. These histopathological features are compatible with
those of hepatocellular carcinoma. (Hematoxylin-and-eosin-stained, 40 ×)
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patients with Edmondson type I tumors than in those with
Edmondson type III. In our patient, the degree of 99mTc-
PMT uptake in the tumor was faint. This may be consis-
tent with Hasegawa’s results.

The limitations of the report include difficulty in distin-
guishing the accumulation of 99mTc-PMT in the tumor
from the urinary excretion of 99mTc-PMT.  It was reported
that the urinary excretion of 99mTc-PMT was low,15 with
only 2% of the dose escaping through the kidneys at 2 hr
after injection.16 In our patient, the accumulation of 99mTc-
PMT corresponded to the location of the tumor in the
resected kidney; hence we believe that the accumulation
was due to a renal metastasis of HCC (Figs. 4, 5).

We suggest that 99mTc-PMT is useful for tissue charac-
terization of lesions that are thought to be renal metastases
of HCC.
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