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Abstract Colorectal hepatoid adenocarcinoma is rarely

reported and is known to have a poor prognosis. Reports of

chemotherapy against colorectal hepatoid adenocarcinoma

are scarce. Here, we provide the first report of a case

involving XELOX ? bevacizumab treatment of rectal

hepatoid adenocarcinoma. The patient, a 40-year-old

female, was diagnosed with early rectal cancer and

underwent endoscopic mucosal resection. Fourteen months

later, multiple lymph node metastases appeared. She

received XELOX ? bevacizumab, and maintained stable

disease for approximately ten months. However, unfortu-

nately, this regimen had to be stopped because of inter-

stitial pneumonitis. She underwent other chemotherapies

and chemoradiotherapies but died approximately two years

after the recurrence. Our results indicate that the XEL-

OX ? bevacizumab regimen may be effective for con-

trolling this disease.

Keywords Colorectal hepatoid adenocarcinoma �
Alpha-fetoprotein � XELOX � Bevacizumab

Introduction

Hepatoid adenocarcinoma (HAC) is a rare extrahepatic

neoplasm that is characterized by morphologic phenotypes

similar to those of hepatocellular carcinoma (HCC) [1, 2].

The term HAC was coined for a tumor of the stomach by

Ishikura et al. [3]. It has mostly been reported to occur in

the stomach (63 %), ovary (10 %), lung (5 %), gallbladder

(4 %), pancreas (4 %), uterus (4 %), and rarely in the

colorectum (2 %) [4]. We searched the PubMed online

database for colorectal HAC (CRC-HAC) and found only

12 case reports [5–16]. According to these few reports, this

is a rare disease characterized by poor prognosis. Standard

regimens for CRC are those usually applied for adenocar-

cinomas, which are observed in over 90 % cases of CRC

[17]. However, there is still controversy regarding the

agents that should be applied for CRC-HAC (for example,

standard chemotherapies or chemotherapies for HCC, such

as sorafenib). It is also reported that regimens for germ cell

tumors have been applied for gastric HAC due to its alpha-

fetoprotein (AFP) production. Furthermore, as the number

of published CRC-HAC cases is limited, the reported

regimens applied for these diseases are somewhat old-

fashioned, such as 5-fluorouracil (5-FU) alone (Table 1).

One report has described the effect of agents such as ox-

aliplatin and irinotecan [16]. In this paper, we report the

effectiveness of recently approved agents such as capecit-

abine, S1, bevacizumab, and panitumumab (P-mab).

Case report

A 40-year-old female presented to a clinic with bloody

feces. She underwent a total colonoscopy that revealed a

7-mm-diameter subpedunculated tumor in the rectum

(Fig. 1a). The tumor was resected by EMR. The patient’s

medical history revealed that she was diagnosed with

Turner syndrome with mosaicism of 45,X/46,X,del(Xp) in

her twenties. Histopathological findings showed that the

tumor consisted of areas of both well-differentiated tubular
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adenocarcinoma and poorly differentiated adenocarcinoma

(Fig. 1b). The cancer had invaded partly into the superficial

layer of the submucosa. The depth of invasion was clas-

sified as submucosal invasion (SM1) and the margin was

tumor-free. Fourteen months later, a follow-up computed

tomography (CT) scan showed multiple swollen lymph

nodes from the periaortic to the presacral regions (Fig. 2a,

b), and the patient was subsequently admitted to our hos-

pital. 18Fluorodeoxyglucose-positron emission tomography

(18FDG-PET) revealed an abnormally increased uptake in

multiple lymph nodes, including those in not only peria-

ortic and presacral regions but also the left subclavicular

and paraesophageal regions (Fig. 2c, d). As the tumors

were possibly a cancer of unknown primary, various serum

tumor markers were examined, and she showed elevated

serum levels of AFP, carcinoembryonic antigen (CEA),

and carbohydrate antigen 19-9 (CA19-9). The levels of the

serum AFP, CEA, and CA19-9 were 1194.2 ng/ml,

48.1 ng/ml, and 38.9 U/ml, respectively. Because of the

unusually elevated AFP levels, we performed an immu-

nohistochemical examination of the archival EMR speci-

men. The tumor was composed of two different types of

cancer cells: one type was well-differentiated tubular

adenocarcinoma, while the other was poorly differentiated

solid adenocarcinomas with slightly eosinophilic cytoplasm

and enlarged nuclei, characteristic of hepatoid adenocarci-

nomas. The poorly differentiated adenocarcinomas were

AFP-positive. These cells were considered to be possible

hepatoid adenocarcinomas (Fig. 1c). As a result, we diag-

nosed multiple lymph node metastasis derived from the

resected AFP-producing rectal cancer. The detailed diag-

nostic process in this case has already been reported

elsewhere in Japanese. Although there are no established

regimens for CRC-HAC, based on the previous reports, the

patient was treated with chemotherapy with an oxaliplatin

plus capecitabine (XELOX) ? bevacizumab (BV) regimen

(oxaliplatin, 130 mg/m2 on day 1; capecitabine, 2000 mg/

m2 on days 1–14; BV, 7.5 mg/kg on day 1, every three -

weeks) for up to 14 courses. Several CT examinations over

the next ten months showed that the metastatic lymph

nodes were approximately the same size, and that no new

lesions had appeared. This patient was categorized as

having stable disease (SD) according to the Response

Evaluation Criteria in Solid Tumors (RECIST) criteria

(version 1.1) (Fig. 2e, f). However, the patient developed

grade 2 interstitial pneumonitis, as defined by the Common

Terminology Criteria for Adverse Events (CTCAE) version

4.0 scale. In lieu of these findings, we discontinued the

chemotherapy regimen, although other adverse events such

as hypertension (grade 2), nausea (grade 2), and urticaria

(grade 2) were tolerable. The patient’s treatment regime

was changed to concurrent chemoradiotherapy (CRT) with

S-1 (tegafur, gimeracil, and oteracil potassium, 50 Gy/25

fractions for periaortic lymph node metastasis), followed

by single therapies with S-1 and irinotecan (IRI), one after

the other. Furthermore, P-mab therapy was initiated,

because the tumor cells contained wild-type codons 12 and

13 of the KRAS gene. However, the disease was not

controlled by any treatment other than XELOX ? BV or

CRT with S-1. The patient’s serum AFP level decreased

below 500 ng/ml during XELOX ? BV or CRT with S-1

therapies. Similarly, CEA and CA19-9 decreased to normal

levels (20.7 and 13.7 ng/ml, respectively) with these

treatments. The second treatment with CRT (to the

Table 1 Therapeutic outcomes of CRC-HAC in the literature

Author Year Age Gender Primary Metastasis Histology AFP

(ng/ml)

Treatment Survival (M)

Nakajima 1985 50 M R Liver Ad (por, mod),

SCC

3018 Surg, HAI 6 (S)

Sato 1994 43 M R Liver Ad (mod) 941 Surg, HAI, Cx (5-FU), IFN 3 (S)

Taguchi 1997 71 M R Liver Ad (well),

medullary

220000 Surg, HAE 12 (S)

Yachida 2003 59 M T Liver Ad (pap, tub) 12873 Surg, Cx (5-FU, LV) 2 (S)

Fu 2006 71 M Ce LN Ad (por, mod) 319 Surg, Ad-Cx 60 \ (alive)

(S)

Borgonovo 2008 42 M R Liver, LN Hepatoid 32000 Surg, HAE 18 (S)

Cappetta 2012 75 F A LN, (PC,

PLC)

Ad (por) 9 Surg, Cx (FOLFOX, FOLFIRI) 8 (S)

Otsuka 40 F R LN, (PLC,

lung)

Ad (well),

Hepatoid

1194 EMR, Cx (Xelox ? BV, S1, IRI,

P-mab

24 (Re)

Metastatic sites in parentheses were found at fur advanced stage

R rectum, T transverse colon, Ce cecum, A ascending colon, LN lymph node, por poorly differentiated, mod moderately differentiated, pap
papillary, Ad adenocarcinoma, Surg surgical, HAI hepatic arterial infusion, HAE hepatic arterial embolization, Cx chemotherapy, LV leucovorin,

(S) after surgical treatment, (Re) after recurrence, PC peritonitis carcinomatosa, PLC pleuritis carcinomatosa
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presacral regions and the left subclavicular lymph nodes)

and S-1 also decreased the serum AFP level; however, the

response remained within the SD criteria. The other treat-

ments did not decrease the serum AFP level any further, or

the CEA and CA19-9 levels (Fig. 3). The patient had bulky

lymph node metastases but no blood-borne metastases for

21 months after her relapse. Twenty-four months after the

recurrence, the patient died of multiple lung metastases.

Discussion

Colorectal hepatoid adenocarcinoma is rare, and reports of

chemotherapy for its advanced stage are limited. Only

seven studies describing chemotherapy have been reported

(Table 1), and four of them described hepatic arterial

infusion or embolization against liver metastasis, as most

of the reported cases showed hematogenous spread.

Lymphogenous spread is not typical [14], but it has been

mentioned more often in recent publications than in those

published previously. Around 2003, 5-fluorouracil (5-FU)

was used in systemic chemotherapy of CRC-HAC. A

recent publication described the combined therapy of 5-FU

with oxaliplatin or IRI, which is standard for general CRC,

in which a lower survival rate (eight months) was achieved

than the usual median survival time (MST) of CRC. It is

still unclear whether CRC-HAC is resistant to the standard

regimens for CRC. It was reported that sorafenib, approved

for advanced HCC, was used in one case of AFP-producing

adenocarcinoma in the peritoneal cavity—an HAC—in

which the patient survived for six months [18]. It was also

reported that regimens similar to those used for germ-cell

tumors were applied in two gastric HAC cases [19]. The

treatments were rather effective, but relatively toxic, as

shown by the therapy-related death in one case. There are

no established regimens for advanced HAC of digestive

Fig. 1 Clinicopathological features of the rectal tumor. a Endoscopic

view. b Histopathological findings for the EMR specimen. The tumor

consisted of both well-differentiated tubular adenocarcinomas and

poorly differentiated solid adenocarcinomas with slightly eosino-

philic cytoplasm and enlarged nuclei, characteristic of hepatoid

adenocarcinomas. c Immunohistochemical staining of the rectal

tumor for AFP. Immunohistochemical analysis showed that the

poorly differentiated adenocarcinomas were AFP-positive. The inset
indicates H&E staining of the same lesion. d Immunohistochemical

staining for thymidine phosphorylase
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organs except for HCC. In the present report, current standard

regimens for advanced CRC, including two molecular-tar-

geted antibodies, were applied. Survival time after recurrence

was 24 months, which was comparable to the MSTs associ-

ated with typical CRC therapies. Individually, XEL-

OX ? BV and CRT with S1 were effective, but IRI and

P-mab were not. Thymidine phosphorylase (TP) is upregu-

lated in a wide variety of solid tumors, including colorectal

cancer, and it stimulates tumor growth and is associated with

poor prognoses [20]. TP is indispensable for the activation of

capecitabine, which is converted to 5-FU in the tumor [18].

Indeed, there are some reports which have indicated that high

TP expression levels are associated with the response of the

tumor to capecitabine [21, 22]. TP expression was confirmed

as it was shown experimentally that TP expression was sup-

pressed in an AFP-producing adenocarcinoma cell line [23].

In the present case, immunohistochemical staining for TP

was positive in the initial tumor (Fig. 1d). Actually, this

tumor was relatively sensitive to the XELOX regimen. This

case indicated that standard CRC regimens can control

advanced CRC-HAC. This patient also suffered from Turner

syndrome. In a study of cancer incidence in a cohort of 597

women with Turner syndrome, the relative risk of CRC was

rather high (6.9) [24]. However, the relationship between

CRC-HAC and Turner syndrome is unclear, and there are no

reports on CRC-HAC combined with Turner syndrome in the

literature.
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