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A 70-year-old South African male with a history of type 2
diabetes mellitus presented with vague abdominal discomfort of 2
months’ duration. This was associated with anorexia and 15-pound
weight loss over the preceding 6 months. A computerized tomogram
(CT) of his abdomen and pelvis revealed a large heterogeneous
mass, measuring 10.3 × 8.3 cm in liver segments 4A and B (Figure
1). His CT imaging did not show stigmata of cirrhosis or portal
hypertension, although numerous simple hepatic cysts, consistent
with polycystic liver disease, and a hemangioma were visualized.
A biopsy of the hepatic mass revealed a poorly differentiated
carcinoma, consistent with hepatocellular carcinoma (HCC), by
morphology and immunohistochemistry (IHC) with HSA 1 (Hep Par
1) and glypican-3 (Figure 2a, Figure 2b, Figure 2c and Figure 2d).
His serum alpha-fetoprotein (AFP) level was greater than 36300 ng/

Figure 1: Large heterogeneous mass in hepatic segment 4 identified on CT
abdomen.
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mL on initial presentation. His case was discussed at our institutional
multidisciplinary primary liver tumor conference. He was not deemed
to be a suitable candidate for surgical resection due to the large size
of the liver mass. He was referred for liver-directed therapy with
trans-arterial chemoembolization (TACE), which was performed 7
weeks following his initial presentation. However, repeat serologic
and CT studies just prior to this procedure revealed that his serum
AFP had fallen to 3619 ng/mL, and there was an interval decrease
in the size of the tumor by approximately 30% since the initial CT,
despite no prior treatment. He underwent chemoembolization (with
doxorubicin, mitomycin, and cisplatin) of the segment IV hepatic
arterial branch with subsequent placement of 300-500 µm bead blocks
in the artery. CT imaging obtained 5 weeks after TACE revealed a
further significant decrease in size of the left hepatic mass from 10.3
× 8.3 cm to 5.8 × 4.2 cm, although scant lipiodol uptake was observed
within the tumor (Figure 3). In fact, there was reflux of lipiodol
noted into the posterior right hepatic lobe and concentration within
a hemangioma, without any apparent deposition within the tumor
itself, indicating unsuccessful chemoembolization. At the same time,
his serum AFP declined further to 145 ng/mL. Based on the significant
interval decrease in size of the tumor, absence of extrahepatic disease
and his performance status, he was referred for consideration of
elective surgical resection of this hepatocellular carcinoma. The
patient deferred surgery in favor of continued surveillance with
cross-sectional imaging, which he received in 8-12 week intervals.
Follow up imaging demonstrated continued decrease in the size of
the segment 4 lesion, to 2.5 cm with ill-defined margins and without
enhancement. No new arterially enhancing lesions were noted, and
his serum AFP remained within the normal range, having normalized
approximately 7 months since initial presentation. The patient
finally elected to undergo surgical resection with left hepatectomy,
which was performed approximately 22 months following his initial
diagnosis. On gross examination, the cut surface of the liver was tan
yellow and smooth, with innumerable cysts, 0.3-0.5 cm in diameter.
A cystic mass, 3.5 × 3.5 × 1.3 cm is identified within this background
as being the possible site of prior treatment. Yet on microscopy, a
discrete nodule is not present, but rather, thrombosed vessels and
hemorrhage are found in this area (Figure 4 and Figure 5).
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Figures 2a and b: Core biopsy of hepatic mass.
a) 100X (intermediate magnification) showing core of liver with cluster of hepatocellular carcinoma cells with central hemorrhage and infarction; b) 400X
magnification of hepatocellular carcinoma: proliferation of atypical enlarged cells, resembling hepatocytes, growing in nests and trabeculae, with hyperchromatic
nuclei with moderate nuclear pleomorphism, increased mitotic figures and abundant pink cytoplasm, indicative of poorly differentiated carcinoma.
Figure 2c and d: IHC of hepatic mass, with HSA1 (Figure 2c); Glypican-3 (Figure 2d).
By IHC, the neoplastic cells show rare focal positivity for Hepatocyte specific antigen /HSA 1(Hep Par 1) with granular cytoplasmic staining (not uncommon in
poorly differentiated HCC) and strong positivity for glypican-3 supportive of the diagnosis of HCC (200x magnification).

Figure 4: Liver lobectomy specimen.

Figure 3: CT abdomen showing significant decrease in size of hepatic mass
despite scant lipiodol uptake within the tumor, owing to unsuccessful TACE.
CT abdomen showing significant decrease in size of hepatic mass despite
scant lipiodol uptake within the tumor, owing to unsuccessful TACE.

Serological studies confirmed that chronic hepatitis B infection
was his risk factor for development of HCC. His aminotransferases
were persistently elevated, in conjunction with positive hepatitis B
surface antigen and circulating HBV DNA 85,100 IU/mL. He was
initiated on anti-viral therapy with entecavir 0.5 mg daily, with
subsequent normalization of his aminotransferases and undetectable
HBV DNA.
On follow-up, 3 years since elective left hepatectomy, and nearly
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20X (Scanning magnification): Cysts and infarct in area of prior hepatocellular
carcinoma in segment 4. Residual carcinoma is no longer present. Pink
hyalinized stroma between cysts (spaces in the above figure) represents an
area of remote infarct with areas of hemorrhage.

5 years since his initial diagnosis, he continued to show no evidence
of residual neoplasm or recurrence on surveillance imaging, and had
a normal serum AFP of 1.0 ng/mL.

Discussion
Primary liver cancer, of which hepatocellular carcinoma (HCC)
is the predominant type, is the fifth most common cancer and the
third most common cause of cancer mortality worldwide. The vast
majority of cases of HCC are associated with a known risk factor,
such as chronic hepatitis B infection [1]. This century has witnessed
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Figure 5: 100X thrombosed vessels (marked with an X) in area of infarction
adjacent to area of prior hepatocellular carcinoma. The space in center is a
collapsed cyst lined by low cuboidal epithelium.

a significant change in the management of HCC, and it is now a
potentially curable cancer, if detected early. Unfortunately, most
patients present at an advanced stage, with limited therapeutic options,
and poor prognosis. Spontaneous regression of cancer, originally
defined by Everson and Cole as ‘partial or complete disappearance of
a malignant tumor in the absence of all treatment, or in the presence
of therapy which is considered to be inadequate to exert a significant
influence on neoplastic disease’ has been well described in certain
malignancies, such as renal cell carcinoma and neuroblastoma [2].
Spontaneous regression of HCC, although reported, is an extremely
rare occurrence, with an estimated incidence ranging from 1 in 60,000
to 140,000 [3]. A detailed PubMed search from 1982 to 2011 yielded
87 reported cases of spontaneous regression of HCC described in
the English literature. Patient demographics, etiology of liver disease
and tumor burden vary widely in these cases, including patients with
single or multiple lesions, portal vein invasion, with or without extrahepatic spread. Most of the cases reported show partial regression of
tumor [4].
The pathogenic mechanisms underlying spontaneous regression
of HCC are unknown, however are hypothesized to be related to
either tumor hypoxia or activation of a systemic inflammatory state
[5,6]. Tumor ischemia may be triggered by occlusion of the portal
vein or disruption of the hepatic artery, hemorrhagic shock or rapid
tumor growth, which then induces necrosis of a highly-vascular
malignancy. This mechanism for tumor regression appears plausible,
especially as current treatment modalities, such as TACE, and antiangiogenic therapies, such as Sorafenib, rely on affecting the arterial
supply, thereby inducing hypoxia, to achieve their response [5]. This
is the likely mechanism accounting for complete tumor regression in
this case, although the inciting factor is unknown, but may be related
to rapid tumor growth. This is suggested by the central hemorrhage
and infarction adjacent to the malignancy on the index core biopsy
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(Figure 2b) as well as the site of the regressed HCC in the surgical
specimen following resection (Figure 4 and Figure 5). Tumor hypoxia
does not explain all of the reported cases of spontaneous HCC
regression, particularly in those patients with metastases. Induction
of immune mechanisms, involving intense systemic cytokine release,
has also been implicated in tumor regression [7]. Activation of the
systemic inflammatory response with cytokine surge may in turn
induce production of interferon (IFN)-gamma and natural killer
cells, thereby enhancing cytotoxicity towards cancer cells [7,8].
The inciting factor for the systemic inflammatory response has
been variable in the literature, being related to systemic infection,
following discontinuation of heavy alcohol use, as well as increased
circulating levels of tumor necrosis factor alpha (TNF- α) following
radiation therapy.
In conclusion, spontaneous regression of hepatocellular
carcinoma, while reported in the literature, is a rare event. The
pathogenic mechanisms underlying this process, which frequently
involves tumor hypoxia or activation of a systemic inflammatory
response, remain largely unknown and are likely multifactorial.
Inducing tumor hypoxia to achieve regression of the tumor is the
basis of current modalities, including chemoembolization and new
anti-angiogenic agents. Targeted immune therapy is an area of active
clinical research for a variety of cancers, including HCC. Further
research into the pathogenic mechanisms of spontaneous regression
may prove useful in management of patients with this increasingly
prevalent cancer.
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