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SUMMARY
Hepatoid adenocarcinoma (HAC) is a rare tumour 
that produces an alpha-fetoprotein (AFP) mimicking 
hepatocellular carcinoma (HCC). Adrenal HAC is 
exceedingly rare. Here we report extremely high AFP-
producing adrenal HAC, the first case in Thailand. A 
47-year-old man presented with left flank pain and 
weight loss for 2 months. A palpably huge left flank mass 
was observed on physical examination. CT revealed a 
7 cm enhanced mass involving the left adrenal gland and 
multiple contrast-enhanced hypodense masses in both 
liver lobes. The largest was a 3.7 cm at liver segment-
VII without cirrhotic background, with an AFP level of 
321 495 ng/mL. Both adrenal and liver biopsies were 
performed. This patient received a diagnosis of advanced 
adrenal HAC. Unfortunately, the tumour progressed, 
causing massive upper gastrointestinal bleeding and 
death. Adrenal HAC is challenging to diagnose, which 
multifocal HCC, pheochromocytoma and adrenocortical 
carcinoma should be excluded. Surgical resection is 
preferred among resectable patients. However, no 
systemic therapy has been standardised.

BACKGROUND
Hepatoid adenocarcinoma (HAC) originates from 
various organs, such as the ovaries, lungs, gall 
bladder, pancreas, duodenum and adrenal glands. 
The stomach is the most common site of the 
tumour.1 This is the first report of adrenal HAC 
with an extremely high alpha-fetoprotein (AFP) 
level.

CASE PRESENTATION
A 47-year-old man presented with severe left flank 
pain and progressive dyspnoea for 2 months. A CT 
scan of the chest and whole abdomen revealed a 
5.5×7 cm enhanced mass involving the left adrenal 
gland and left hemidiaphragm, inferior vena cava 
(IVC) thrombosis and multiple hypodense liver 
lesions. Enlarged para-aortic, aortocaval and 
gastrohepatic lymph nodes were observed up to 
3 cm and hypodense lesions scattered in both lobes 
of the liver. The largest was 3.7×3.3 cm at hepatic 
segment VII, for which all were contrast enhanced 
in the portovenous phase without a cirrhosis back-
ground (figure 1A).

The serum AFP level was 321 495 ng/mL and 
otherwise, within normal limits. The 24-hour urine 
normetanephrine was investigated for preopera-
tive evaluation before the left adrenal gland biopsy 
and to exclude pheochromocytoma condition. 

A non-significant elevation was observed of the 
24-hour urine normetanephrine level.

Biopsies of the left adrenal and liver mass were 
performed. The pathological report showed 
carcinoma with hepatocytic differentiation. The 
immunohistochemistry (IHC) studies showed 
immunoreactive with CAM5.2, arginase-1 and 
glypican-3; focally weakly positive for AE1/AE3 but 
negative for CK7, CK20, CK19, inhibin A, chro-
mogranin A, synaptophysin, S100 and HepPar-1 
(figure 2). Therefore, this patient received a diag-
nosis of advanced adrenal HAC with multiple liver 
metastases regarding clinical presentation, imaging, 
histology and IHC staining.

We planned to start palliative chemotherapy 
combining cisplatin and etoposide. Unfortunately, 
the patient developed massive upper gastrointes-
tinal (GI) bleeding 3 weeks after the biopsy. CT 
of the abdomen demonstrated an increase in the 
size of the left adrenal gland invading the stomach 
(figure 1B). His clinical status deteriorated rapidly 
developing hypovolaemic shock from severe upper 
GI bleeding and he died 2 days later.

An autopsy report demonstrated that a gross 
tumour originated from the left adrenal gland 
and directly invaded the stomach and adjacent 
organs, causing massive GI bleeding. The micro-
scopic examination showed the micro-invasion 
of metastatic disease in the stomach and adjacent 
organs, disrupting the normal tissue layers. The 
tumour metastasised to the lungs, pleura, liver and 
peritoneum.

INVESTIGATIONS
CT of the chest and whole abdomen revealed 
a 5.5×7 cm enhanced mass at the left adrenal 
gland involving the left hemidiaphragm, multiple 
hypodensity lesions with contrast enhanced in 
portovenous phase at both lobes of the liver, 
the largest mass was 3.7 cm in diameter at liver 
segment VII, and IVC thrombosis. Moreover, 
multiple lymphadenopathies were observed at 
para-aortic, aortocaval and gastrohepatic lymph 
nodes, up to 3 cm (figure  1). The same charac-
teristics from related reports showed a hypoden-
sity lesion, with contrast enhancing in the venous 
phase on the CT.2–4 This contrasted with typical 
hepatocellular carcinoma (HCC) imaging based on 
the American Association for the Study of Liver 
Diseases 2018 and Liver Imaging Reporting and 
Data System five criteria, referring to more than 
1 cm liver mass arterial hyperenhancement with 
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rapid washout on the portovenous phase in the cirrhotic liver 
background.5

Extremely high-serum AFP was observed, namely, 321 ng/
mL and 495 ng/mL. However, liver and adrenal gland biopsies 
should be performed regarding atypical features of HCC using 
CT imaging. The 24-hour urine normetanephrine was investi-
gated for preoperative evaluation before performing biopsy at 
the left adrenal gland and to exclude pheochromocytoma condi-
tion. A non-significant elevation of the 24-hour urine norme-
tanephrine level was noted; therefore, left adrenal and liver 
biopsies were performed. Pathological reports revealed carci-
noma with hepatocytic differentiation. IHC studies showed 
immunoreactivity with CAM5.2, arginase-1 and glypican-3, 
which was focally weakly positive for AE1/AE3 but negative for 
CK7, CK20, CK19, inhibin A, chromogranin A, synaptophysin, 
S100 and HepPar-1, (figure 2) similar to related reports (table 1).

DIFFERENTIAL DIAGNOSIS
Distinguishing between adrenocortical carcinoma (ACC) with 
multiple liver metastases and adrenal HAC is difficult using clin-
ical presentation and CT imaging. Both ACC and adrenal HAC 

are rare and similar in age distribution, the fourth to fifth decade 
of life. However, men frequently appear to develop HAC more 
often than women but without sufficient confirmatory evidence. 
Nevertheless, HAC mostly produces high-serum AFP, ranging 
from 4730 ng/mL to 700 000 ng/mL as reported in retrospec-
tive studies.3 Moreover, liver metastasis at first diagnosis is the 
most common presentation in HAC. HCC was excluded for 
this patient due to atypical diagnostic criteria from dynamic 
CT imaging. In addition, IHC staining proved to be a crucial 
guide for diagnosis. For epithelial neoplasm negative for CK7 
and CK20, ACC and HCC are included. However, ACC should 
occasionally be shown positive for HepPar-1 staining. More-
over, glypican-3 staining maintains a high positive rate in HAC. 
Therefore, IHC stains for the patient were compatible with 
primary adrenal HAC.

Figure 1  (A) CT scan with four-phase contrast shows an irregular 
infiltrative heterogeneous enhanced mass involving the left 
hemidiaphragm and left adrenal gland mass with several hypodense 
lesions scattered throughout the lobes of the liver. No radiological 
evidence supports liver cirrhosis. (B) The CT study shows an interval 
increase in the left adrenal gland mass, now measuring about 
11.2×15.2×5.5 cm. Interval increased extension of necrotic soft tissue 
and multiple matted necrotic nodes involving the left hemidiaphragm, 
pericardial fat pad, pericardium, periaortic, gastrohepatic and 
peripancreatic regions, which are unprecedented. This lesion shows the 
direct invasion of the distal oesophagus and gastric cardia, causing 
proximal oesophageal dilation. Increased extension of tumour thrombus 
in inferior vena cava extending into the right hepatic vein ascends 
to the right atrium and extension in the left inferior pulmonary vein 
reaching into the left atrium. These conditions progress within 3 weeks 
after the first CT study.

Figure 2  (A) Sections of liver nodule core biopsies show an epithelial 
neoplasm consisting of the proliferated polygonal epithelial cells 
arranged in 6–7 cell thick trabeculae and nested separately by flat 
endothelial lining sinusoidal spaces. The neoplastic cells contain 
vesicular and slightly pleomorphic irregular thick nuclear membrane 
nuclei, prominent nucleoli and rare mitoses. Intranuclear cytoplasmic 
inclusions are noted. Adjacent normal liver parenchyma is present on 
the right side of the picture. These biopsies appear to have positive 
stain for AE1/AE3, arginase-1, glypican-3 and CAM5.2, but a negative 
stain for CK7, CK20, inhibin, S100, synaptophysin or chromogranin A. 
Hepatocellular carcinoma or hapatoid adenocarcinoma is suggested 
from these results. (B) Sections of adrenal mass core biopsies show an 
epithelial neoplasm within a desmoplastic stroma. The adrenal mass 
shares similar histological features to the liver nodule; positive stain 
for AE1/AE3, arginase-1, glypican-3 and CAM5.2 and negative stain for 
CK7, CK20, inhibin, S100, synaptophysin or chromogranin A. No residual 
non-neoplastic adrenal tissue was present in the core biopsies. Thus, we 
can conclude the resemblance of both liver nodules and adrenal mass.
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TREATMENT
Surgery is the mainstay of treatment for localised disease. Addi-
tionally, HAC is chemotherapy and radiation resistant. Therefore, 
no survival benefit is derived from adjuvant chemotherapy. For 
systemic treatment among patients with advanced-stage cancer, 
some case reports showed marginal benefits from chemotherapy 
such as an oxaliplatin-based regimen (mFOLFOX, or capecit-
abine+oxaliplatin),2–4 gemcitabine+oxaliplatin,5 or gemcitabine 
monotherapy.3 In addition, vascular endothelial growth factor-
targeting tyrosine kinase inhibitors (apatinib, sorafenib) were 
reported for treatment.2 6

OUTCOME AND FOLLOW-UP
The estimated overall survival is 7–9 months.3 However, AFP-
producing HAC has a worse prognosis than non-AFP-producing 
HAC. Our patient did not receive chemotherapy due to his 
clinical deterioration. The deceased patient developed severe 
upper GI bleeding from the progression of the primary tumour, 
invading the stomach before death.

DISCUSSION
The incidence of HAC is about 1.3%–1.5% worldwide.1 Only 
eight cases have been reported for adrenal HAC since 1994. The 
first case was reported by Yoshioka et al.6 The clinical charac-
teristics were more common among men; age ranging from 47 
to 83 years and involving the left adrenal gland. Elevated serum 
AFP level was common and related to a poor prognosis. The 
median level of serum AFP was 2235 ng/mL (2.75–30 500 ng/
mL).

Multifocal HCC with adrenal gland metastasis is more 
common than primary adrenal HA, and distinguishing between 
them would be difficult. Multifocal HCC could have multi-
centric origination or intrahepatic metastases. Some studies have 
proposed the pathophysiology of multifocal HCC.7 8 Alterna-
tively, multifocal HCC is predominantly used to describe only 
intrahepatic lesions. Thus, HAC may mimic and be indistin-
guishable from HCC, especially when liver metastasis occurs. 
IHC study may not be useful in this circumstance.9 10 Hence, a 
related study showed that comprehensive gene profiling might 
be helpful in selected cases.3 However, clinical presentation and 
imaging may be of major help to determine the primary site of 
cancer.

In this case, the primary tumour was located in the epicentre 
of the left adrenal gland with multiple liver metastases, and the 
clinical presentation mainly occurred from compressive symp-
toms from a primary tumour. The functional adrenal tumours, 
including pheochromocytoma, paraganglioma and hormone-
producing adrenal carcinoma, should be excluded before diag-
nosing ACC or adrenal HAC.

From related reports, surgical resection was the primary 
treatment. Several systemic therapies were reported, for 
example, 5-fluorouracil-based regimen,3 11 gemcitabine-based 
regimen,11 12 targeted therapy (sorafenib or apatinib)3 4 and tran-
sarterial embolisation.3 The median overall survival ranged from 
7 to 30 months.
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Learning points

►► Adrenal hepatoid adenocarcinoma is an extremely rare cancer 
not easily diagnosed for which multifocal hepatocellular 
carcinoma, paraganglioma and pheochromocytoma should be 
excluded.

►► Surgical resection is preferred for resectable conditions.
►► There is no standard treatment established for systemic 
therapy.
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