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An Autopsy Case of Multiple Hepatic Nodules Difficult to Differentiate from Hepatocellular Carcinoma
After the Fontan Operation
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The Fontan surgery is a type of heart operation used to treat complex congenital heart defects such as a sin-
gle ventricle. Hepatic complications are commonly reported in patients having undergone Fontan surgery, likely
due to hepatic cirrhosis resulting from chronic hepatic congestion caused by the elevated central venous pres-
sure. Here, we describe an autopsy case of multiple hepatic nodules, which developed 16 years after a Fontan
surgery in a 20-year-old man. Ultrasound imaging showed multiple isoechoic nodules, clinically resembling hepa-
tocellular carcinoma, in both lobes of the liver, with the largest nodule (>>5 cm in diameter) found in the caudate
lobe. Pathological findings showed multiple nodular lesions without atypical hepatocytes and severe congestive
cirrhosis in the perinodular lesion, and accordingly, we diagnosed the lesion as a regenerative nodule.

The underlying fibrosis and eventual development of cirrhosis increase the risk of developing hepatic nod-
ules or hepatocellular carcinoma. There are many kinds of nodular lesions that resemble hepatocellular carci-
noma macroscopically, and both ultrasound and computed tomography findings are useful in characterizing
these various types of hepatic nodules. Pathologically, cellular atypia, the size of the nodule, and localization of the
portal tract are important factors to take into account when diagnosing hepatic nodules.
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Fig. 1 Ultrasound findings of the hepatic nodule in the caudate lobe
A: The ultrasonogram showed an isoechoic nodule (30 mm in diameter) surrounded by a

low echoic area in the caudate lobe.

B: Ultrasound findings 35 months later. The nodule had increased in size to 60 mm in di-

ameter.
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Fig. 2 Macroscopic appearance of the liver at au-
topsy
A: The liver specimen showed multiple nodules in
both lobes.
B: A large mass, 35%50 cm, was observed in the
caudate lobe.
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Fig. 3 Histopathological findings of the caudate lobe
A: Vasculature was observed in the nodule, and the congestion in the nodule was milder
than that of the perinodular lesion.

B: The nodule was surrounded by fibrous septa. However, the fibrosis in the nodule was

milder than that in the perinodular lesion.

(Original magnification, X125, A: hematoxylin-eosin staining; B: Masson's trichrome staining)
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Fig. 4 Histological findings of the nodule in the caudate lobe
A: Hepatic sinusoidal dilatation was observed.
B: The parenchymal cells did not display cellular or structural atypia.
C: Liver section showing mild hepatic fibrosis.
D: Fibrosis was observed in the pericellular area. The sinusoidal structure was maintained.
(A: original magnification, x 100, hematoxylin-eosin staining; B: X200, hematoxylin-eosin
staining: C: x 100, Masson’s trichrome staining; D: X 200, silver impregnation staining.)

Fig. 5 Histological findings of the perinodular lesion
A: Hepatic sinusoidal dilatation and severe hepatic congestion were observed.
B: Bridging fibrosis was observed in the liver section.
(A: original magnification, x 200, hematoxylin-eosin staining; B: %200, Masson's trichrome
staining.)
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Fig. 6 Immunohistochemical staining for CD68 (A and B), CD34 (C and D) and Glypican-3
(E and F), showing the perinodular lesion (A, C and E) and nodule (B, D and F) in the

caudate lobe (original magnification, X 100)

A, B: CD68-positive cells were observed in both the perinodular lesion and nodule.
C: Only the blood vessels in the portal tracts and sinusoidal spaces were CD34-positive.
D: The sinusoidal spaces were CD34-positive, whereas the central sinusoidal spaces were

CD34-negative.

E, F: Negative staining of Glypican-3 in both the perinodular lesion and nodule.
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Table 1 Classification of Hepatocellular Nodules*

1. Regenerative lesions
1.1 Monoacinar regenerative nodule
1.1.1 Diffuse nodular hyperplasia without fibrous septa
(nodular regenerative hyperplasia)
1.1.2 Diffuse nodular hyperplasia with fibrous septa or in cirrhosis
1.2 Multiacinar regenerative nodule
1.3 Lobar or segmental hyperplasia
14 Cirrhotic nodule
1.4.1 Monoacinar cirrhotic nodule
1.4.2 Multiacinar cirrhotic nodule
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1.5 Focal nodular hyperplasia

1.5.1 Focal nodular hyperplasia, solid type
1.5.1 Focal nodular hyperplasia, telangiectatic type

2. Dysplastic or neoplastic lesions

2.1 Hepatocellular adenoma
2.2 Dysplastic focus
2.3 Dysplastic nodule

2.3.1 Dysplastic nodule, low-grade

2.3.1 Dysplastic nodule, high-grade

2.4 Hepatocellular carcinoma

2.4.1 Small hepatocellular carcinoma (less than 2 cm)

24.1.1 Early HCC

24.1.2 Progressed HCC

* According to the International Working Party® and International Con-
sensus Group for Hepatocellular Neoplasia®.

HCC; Hepatocellular carcinoma.
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