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Rare and Unusual Entity With Poor Prognosis and Review 
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Abstract

Hepatoid adenocarcinoma (HAC) is rare and was first reported as 
α-fetoprotein (AFP)-producing tumor. It is an important variant of 
extrahepatic adenocarcinoma with clinicopathological presentation 
mimicking hepatocellular carcinoma and carries exceedingly poor 
prognosis. HAC most commonly originates in the stomach, and less 
commonly in the ovary, esophagus, lung, among other organs. HAC 
originating in the colon is exceedingly rare. Here we report such a case 
of a 63-year-old man presented as decompensated liver failure with 
jaundice and weakness. Computed tomography (CT) imaging find-
ings showed multiple lesions in the liver with ascites and descending 
colonic mass suspicious for malignancy. The flexible sigmoidoscopy 
showed a 1.5 cm mass in the descending colon, and biopsy showed 
superficial fragments of tubular adenoma, but could not exclude deep 
invasive carcinoma. A liver biopsy was performed and showed a car-
cinoma with morphologic features resembling hepatocellular carci-
noma. The tumor cells were positive for glypican-3, MOC31, CDX2, 
SATB2 and CK20, negative for arginase-1, p63, synaptophysin and 
chromogranin. Ki-67 highlighted 80% of the tumor cells. The pathol-
ogy diagnosis was liver with metastatic hepatoid adenocarcinoma 
consistent with colonic primary. The patient experienced a rapid 
worsening of his liver function and died 3 weeks later of hepatic fail-
ure without any surgery and chemotherapy. A subsequent literature 
review of the 17 reported cases of HAC showed that this type of can-
cer frequently metastasizes to the liver with an astonishingly poor 
prognosis with eight patients died of the disease in less than 5 months 
after the diagnosis was made. Radical surgery followed by adjuvant 

chemotherapy with chemotherapy regimen used for colorectal cancer 
or primary hepatocellular carcinoma may be the treatment option for 
colorectal HAC.
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Introduction

Hepatoid adenocarcinoma (HAC) is a primary extrahepatic 
carcinoma of non-germ cell origin showing morphological 
features of hepatocellular differentiation. HAC is described 
as being morphologically reminiscent of a hepatocellular car-
cinoma, including nests and trabecular structure of polygonal 
atypical cells with abundant eosinophilic granular cytoplasm. 
HAC has been reported in multiple organs, mainly in the stom-
ach and ovary as well as in other sites. HAC originating from 
colon is very rare. To date, only 17 cases of colorectal cancer 
with hepatoid features have been reported in English literature, 
and this type of cancer frequently metastasizes to the liver and 
often exhibits an astonishingly poor prognosis. In a disease 
that is too rare to anticipate results from large clinical trials to 
guide practice, it is important to recognize its pathological fea-
tures due to its aggressive behavior. In this study, we report an 
extremely rare case of liver metastasis of colorectal HAC with 
literature review of the pathological feature of the previously 
published 17 cases of HAC.

Case Report

A 63-year-old male patient presented to an outside hospi-
tal and was transferred to our emergency department (ED) 
for concerns of decompensated liver failure. The patient had 
been having progressively worsening abdominal distention 
and swelling of his bilateral lower extremities, jaundice, and 
dark urine for the past 2 months. The patient reported some 
constipation for the last 3 - 4 months, 2 - 3 bowel movements 
per week, intermittent bright red blood on the toilet paper, 
fatigue, and unintentional weight loss of 50 pounds over the 
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last 6 months. His past medical history included arthritis and 
hypertension, and he denied any history of liver diseases. He 
was not a smoker, with no history of alcohol use and drug use. 
An outside computed tomography (CT) scan of his abdomen 
and pelvis was performed and revealed a mass of the splenic 
flexure, with multiple lesions in the liver with ascites, concern-
ing for metastatic colon cancer. His stomach was unremark-
able. In our hospital, the patient had abnormal liver function 
tests including increased total bilirubin (5.7 mg/dL, with di-
rect bilirubin 3.5 mg/dL), alkaline phosphatase (241 IU/L), 
and aspartate aminotransferase (AST) (194 IU/L) and normal 
alanine aminotransferase (ALT) (28 IU/L). Paracentesis was 
performed twice to remove more than 6 L fluids at the first 
time, and 10 L fluids 3 days later to relieve dyspnea. Flexible 

sigmoidoscopy showed a 1.5 cm polypoid mass (Fig. 1) of the 
descending colon, biopsy was performed and showed super-
ficial fragments of tubular adenoma but could not exclude a 
deep invasive carcinoma. Interventional radiologist performed 
ultrasound-guided biopsy of the liver.

The liver specimen received by our department consisted 
of three pink-white to yellow-white soft tissue cores ranging 
from 1.0 to 1.3 cm in length, and averaging less than 0.1 cm in 
diameter. Sections of the biopsy showed three cores of poorly 
differentiated carcinoma in a background of fibrosis. No adja-
cent hepatic parenchyma was identified. The tumor cells were 
arranged in a trabecular pattern with round to ovoid nuclei, 
some with intranuclear pseudoinclusions and prominent nu-
cleoli, and abundant eosinophilic cytoplasm resembling the 
morphology of a hepatocellular carcinoma (Fig. 2a, b). Immu-
nostains were performed and the tumor cells were focally posi-
tive for glypican-3 (Fig. 2c), negative for arginase-1, p63, syn-
aptophysin and chromogranin, and with 80% of Ki-67 labeling 
in tumor cells (Fig. 2d). Additional immunostains showed that 
the tumor cells were positive for MOC31 (Fig. 3a), CK20 (Fig. 
3b), CDX2 (Fig. 3c), and SATB2 (Fig. 3d), and intact expres-
sion of mismatch repair (MMR) proteins including MLH1, 
MSH2, MSH6, and PMS2. Based on the morphological and 
immunohistochemical staining profile, the tumor was most 
consistent with a metastatic poorly differentiated colonic ad-
enocarcinoma with hepatoid features.

Molecular testing of the biopsy liver mass did not display 
any detectable microsatellite instability (MSI) using a panel 
of microsatellite marker BAT25, BAT26, NR-21, NR-24, and 
MONO-27 [1]. The tumor was interpreted as being microsat-
ellite stable (MSS). MSS results were consistent with intact 
expression of four MMR proteins by immunohistochemistry.

Next generation sequencing (NGS) was performed on the 
adenocarcinoma in the liver biopsy. Pathogenic mutations in 

Figure 1. Endoscopic appearance of the descending colon mass (1.5 
cm).

Figure 2. Liver core biopsy showing a poorly differentiated carcinoma with hepatoid features. (a) H&E stain, 100 ×. (b) H&E stain, 
400 ×. (c) Immunohistochemistry showing that the tumor cells are focally positive for glypican 3 (400 ×). (d) Ki-67 highlights 80% 
of the tumor cells (400 ×).
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KRAS (c.38_39delGCinsAT p.G13D) and TP53 (c.743G>A 
p.R248Q) were present. Mutations in other genes including 
NOTCH1, NF1, ASXL1, FLT3, U2AF2, NKL1 and JAK2 were 
also present.

Unfortunately, the patient experienced a rapid worsening 
of his liver function and 1 week later his total bilirubin was 
increased to 16 mg/dL with direct bilirubin 9 mg/dL and al-
kaline phosphatase 399 IU/L and thus he was not a candidate 
for chemotherapy. The patient was referred to palliative care 
where he elected for the arrangement of hospice care, and the 
patient died of liver failure 3 weeks later after the diagnosis 
was made.

Discussion

HAC was first reported as α-fetoprotein (AFP)-producing tu-
mor by Bourreille et al in 1970 [2]. Since then, HAC has been 
reported in multiple organs, mainly in the stomach, and less 
commonly in other organs including ovary, esophagus, lung, 
gallbladder, pancreas [3], bladder [4], uterus and colon. Colo-
rectal HAC is extremely rare, so far, only 17 HACs have been 
reported in the English literature through PubMed search, and 
the prognosis of colorectal HAC was significantly worse than 
that of HAC of the stomach [5].

In this study, we report one case of HAC and further re-
viewed the clinicopathological characteristics of the previ-
ously published 17 patients with colorectal HAC (Table 1, 
[6-22]). Colorectal HAC commonly occurs in middle age to 
old patients (median age: 54 years; range: 36 - 75) and shows 
a predilection for the male sex. There were 12 male (66.7%) 
and six female (33.3%) patients with a male to female ratio 
of 2:1. The majority of patients (14/15, 93.3%) had elevated 
serum AFP levels; 16 cases showed AFP positivity by immu-
nohistochemistry, which is helpful for an objective diagnosis. 

However, an absence of AFP overproduction did not exclude a 
diagnosis of HAC and the capacity of tumor tissue to produce 
AFP had no impact on prognosis. In our case, neither serum 
AFP level nor immunohistochemistry for AFP on liver biopsy 
was performed.

An early diagnosis and treatment are crucial to improve 
the survival of patients with colorectal HAC. Unfortunately, a 
preoperative diagnosis of HAC is exceedingly difficult. First, 
elevated serum AFP is not a universal marker although it in-
creases in most cases. Secondly, even preoperative biopsy is 
performed and it may not result in a definitive diagnosis of 
HAC. A definitive diagnosis of HAC depends on the histo-
morphological features plus immunophenotypical evidences. 
Histomorphological features of HAC include large and polyg-
onal hepatocyte-like cells with intense eosinophil cytoplasm 
and big centrally located nucleus. Diagnosing metastatic HAC 
involving the liver may be particularly challenging due to its 
hepatoid appearance in the liver biopsy. Identifying the HAC 
in other sites as primary is essential for such a diagnosis. In our 
case, outside CT scan revealed a mass in the colon, with multi-
ple lesions in the liver, though flexible sigmoidoscopy showed 
a polyp in the colon, and biopsy showed superficial fragments 
of tubular adenoma; as we could not exclude deep invasive 
carcinoma, we still have to analyze the pathological features 
of the liver masses, and primary HCC must be ruled out. In 
our case, glypican-3, a marker of hepatocellular differentia-
tion, was focally positive. Glypican-3 was reported to be 100% 
positive by Su et al in a HAC literature review [5]. Arginase-1, 
a novel sensitive and specific marker for hepatocellular carci-
noma (HCC) [23], was negative in our case. In addition, the 
tumor cells in our case were reactive to anti-MOC31 antibod-
ies which is a marker of adenocarcinoma, but usually do not 
react with hepatocytes [24]. The previously mentioned combi-
nation of histopathologic and immunohistochemical evidences 
help differentiate metastatic adenocarcinoma to the liver from 

Figure 3. Immunohistochemistry showing that the tumor cells are positive for MOC-31 (a), CK20 (b), CDX2 (c) and SATB2 (d) 
(a-d, 400 ×).
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HCC. In addition, immunonegativity for p63, synaptophysin 
and chromogranin in the tumor cells help rule out squamous 
cell carcinoma and neuroendocrine carcinoma. Ki-67 high-
lights 80% of the tumor cells indicating a highly proliferating 
tumor.

Finding the primary tumor origin of HAC is crucial, 
and prompt and adequate treatment may improve outcomes 
of patients; but determining the tumor origin may become a 
challenge for physicians, especially when HAC was initially 
identified in the liver as metastatic lesions. In our presented 
case, interestingly, CDX2 is positive. CDX2 is a fairly spe-
cific marker of intestinal origin for adenocarcinomas, and can 
be used to determine the origin of metastatic adenocarcinoma 
as part of a panel [25]. SATB2 and CK20 are also positive, 
SATB2 is a biomarker for colorectal cancer (CRC), 85% of all 
CRC patients are positive for SATB2 and other cancer types 
rarely display SATB2 expression, SATB2 in combination with 
CK20 can identify over 95% of all colorectal carcinomas [26]. 
Based on the histologic features, immunoprofile, endoscopic 
and imaging findings, our case was diagnosed as liver with 
metastatic hepatoid colonic adenocarcinoma.

Because of this being a metastatic colorectal adenocarci-
noma, we performed immunohistochemistry for MMR proteins 
(MLH1, MSH2, MSH6, and PMS2) and found intact expres-
sion of these proteins. Molecular testing of tumor by polymer-
ase chain reaction (PCR) did not reveal any detectable MSI, in-
dicating that DNA mismatch repair function within this tumor 

indeed was normal. NGS on the adenocarcinoma in the liver 
biopsy revealed the mutation in KRAS (c.38_39delGCinsAT 
p.G13D).

In terms of treatment, generally, radical surgery followed 
by systemic organ-specific adjuvant chemotherapy is consid-
ered the optimal treatment for HAC. A number of reported 
HAC cases underwent treatment using the regimen of FOL-
FOX (leucovorin, 5-fluorouracil, and oxaliplatin) or FOLFIRI 
(leucovorin, 5-fluorouracil, irinotecan). In a patient of HAC of 
the transverse colon without liver and lymph nodes metastasis, 
combination of a radical resection and adjuvant chemotherapy 
of FOLFOX-4 regimen had led to a recurrence-free survival of 
27 months [6]. It is possible that since HAC is pathologically 
similar to HCC, agents used in primary HCC may be effective 
in HAC. Metzgeroth et al reported one case of a patient with 
primary HAC of the peritoneal cavity, of which the tumor tis-
sue showed a strong activation of the epidermal growth factor 
receptor (EGFR) and the kinases ERK1 and AKT1 [27]. The 
patient was treated with sorafenib which had been known for 
its beneficial effects for HCC, and induced a temporary clini-
cal stabilization but no significant reduction of the tumor mass 
and no substantial improvement of survival [27]. Interestingly, 
a patient with mismatch repair deficient HAC of the lung re-
sponded partially to anti-PD-L1 durvalumab immunotherapy 
despite no PD-L1expression, the author hypothesized that the 
therapeutic effect of immunotherapy can be due to the mis-
match repair deficient status, as MMR-deficient tumors, with 

Table 1.  Clinical Features of Reported Cases of Hepatoid Colorectal Carcinomas

Case Year Gender/ 
age

AFP by 
IHC

Serum AFP 
(ng/mL) Metastasis Lymph node 

 metastasis
Primary tumor  
location Histology Follow-up References

1 1985 M/50 + 6,983 Liver/lung Positive Rectal Mod-poor 5 months DOD [7]
2 1992 M/54 + 5,126 Liver Positive Rectal Well 0 month DOD [8]
3 1994 M/43 + 267,300 Liver Positive Rectal Well-mod 4 months DOD [9]
4 1995 F/39 + 7,200 Liver Positive Sigmoid colon NS 1 month DOD [10]
5 1996 M/75 + 3,070 No Positive Cecum Poor 4 months DOD [11]
6 1997 M/71 + 420,000 Liver Negative Rectal NS 12 months DOD [12]
7 1997 M/67 + 10,978 Liver Positive Transverse colon Poor NS [13]
8 1997 F/48 + 6,600 Liver NS Sigmoid colon Well 4 months DOD [14]
9 2003 M/59 + 12,873 Liver Negative Transverse colon Well 2 months DOD [15]
10 2006 M/71 + 318 No Positive Transverse colon Poor 60 months AWD [16]
11 2007 M/71 + 44,076 Liver/spleen Positive Left colon flexure Mod 36 months DOD [17]
12 2008 M/42 + 32,000 Liver Negative Rectal NS 19 months DOD [18]
13 2012 F/75 + NS No Positive Right colon NS 8 months DOD [19]
14 2012 F/59 NS NS No Negative Transverse colon NS 27 months ANED [6]
15 2014 M/36 + 4,896 No Positive Transverse colon Mod-poor 22 months ANED [20]
16 2015 F/41 + WNL No Negative Rectal Mod-poor 12 months ANED [21]
17 2015 F/42 + elevated Liver/lung Positive Sigmoid colonic Poor 14 months AWD [22]
18 2017 M/63 NS NS Liver Negative Left colon flexure Poor 0 month DOD Current

IHC: immunohistochemistry; Well: well differentiated adenocarcinoma; Mod: moderately differentiated adenocarcinoma; Poor: poorly differentiated 
adenocarcinoma; ANED: alive with no evidence of disease; AWD: alive with disease; DOD: died of disease; ND: not done/measured; NS: not stated; 
NED: no evidence of disease; WNL: within normal limit; RN: reference number.
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higher mutational load and increased expression of neoepitopes 
are known to be immunogenic tumors and potential good re-
sponders to immunotherapy [28]. Simmet et al reported two 
cases of patients with metastatic HAC of stomach successfully 
treated by chemotherapy with cisplatin and etoposide as first-
line leading to complete response [29].

HAC is a very aggressive neoplasm with an unfavorable 
prognosis and a high proportion of metastases at the time of 
diagnosis, with the liver and lymph nodes being the most com-
mon metastatic sites. In this study, in the total of 18 cases of 
HAC [6-22], there were 12 patients with liver metastases and 
11 patients with lymph nodes metastases. Twelve patients died 
of the disease within the first 12 months, and median overall 
survival time is 8 months, despite aggressive treatment with 
radical surgery followed by adjuvant chemotherapy. Due to the 
rarity of this adenocarcinoma, the cohort size of patients with 
HAC was not large enough, which may have resulted in some 
statistical bias.

In conclusion, we report an extremely rare case of meta-
static colorectal adenocarcinoma with hepatoid features to the 
liver. Literature review shows colorectal HAC has a high rate 
of metastases at the time of diagnosis and dismal prognosis. 
Due to its rarity and aggressive behavior, it is important for 
pathologists to be aware of HAC in order to make a correct 
diagnosis, especially when this tumor has already metastasized 
to the liver, resembling HCC, both morphologically and clini-
cally. Radical surgery followed by colorectal specific adjuvant 
chemotherapy is considered to be the optimal treatment for 
HAC.
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