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Abstract. α‑fetoprotein (AFP)‑producing esophageal 
carcinoma is a rare type of esophageal cancer, with its 
characteristics not yet fully clarified. In the present study, 
a case of esophageal carcinoma was misdiagnosed as an 
AFP‑producing esophageal carcinoma. The patient was a 
50‑year‑old woman who was referred to Qianfoshan Hospital 
Affiliated to Shandong University in November 2014 with a 
3‑month history of progressive dysphagia. A chest computed 
tomography (CT) scan showed thickening of the wall of the 
esophagus, corresponding regions of luminal stenosis and 
massive lymph node swelling around the lesser curvature of 
the esophagus. A laboratory investigation showed that the 
serum AFP levels of the patient were elevated to 18.97 ng/ml 
(normal range <12 ng/ml). These laboratory investigation find-
ings combined with the aforementioned pathological diagnosis 
supported a diagnosis of AFP‑producing esophageal carci-
noma. An abdominal ultrasound was performed and a cystic 
low‑density measuring 5x4 mm was identified. No metastases 
were revealed in the liver. The boundary of the focal low 
density was clear, which indicated a clinical diagnosis of liver 
cyst. A radical esophagectomy was performed on December 5, 
2014. Microscopically, the tumor was a moderately differenti-
ated squamous cell carcinoma invading the serous layer, with 
no hepatoid features. Immunohistochemistry showed that the 

cells were diffusely negative for AFP expression. Histopatho-
logical examination revealed the absence of hepatoid features. 
According to these findings, the tumor was diagnosed as a 
moderately differentiated squamous cell carcinoma. In the 
present study, the case of a patient with squamous cell carci-
noma that was misdiagnosed as an α‑fetoprotein‑producing 
esophageal carcinoma was reported, with a review of the 
literature.

Introduction

α‑fetoprotein (AFP) is a protein that is mainly formed by 
the liver and yolk sac during fetal development, and to a 
lesser extent, in the fetal gastrointestinal tract (1,2). AFP is 
detected in fetal serum and the highest serum levels appear 
between 12 and 15 weeks of gestation, decreasing to normal 
levels ~1 year later (3,4). High AFP expression detected in 
the serum of adults is always associated with liver disease 
and yolk sac tumors (2‑6). AFP‑secreting carcinoma is an 
increasingly recognized tumor, and has been reported in the 
Japanese literature. Increased AFP expression was detected in 
malignant tumors of various organs, such as the stomach, lung, 
pancreas, colon bladder and ovary (7‑13). The stomach is one 
of the most common locations of these tumors (10), whereas 
AFP‑producing esophageal cancer (AFP‑EC) is rare (14‑17). 
AFP‑producing tumors are usually diagnosed at an advanced 
stage and have a poor prognosis (18‑20). 

There are extremely few case reports of AFP‑producing 
esophageal cancers (14‑17). Wahren et al (21) reported that 
18  patients (33%) had elevated serum AFP levels out of 
55 patients with esophageal carcinoma, and 5 patients with 
esophageal carcinoma had an AFP level of 320 ng/ml. The serum 
AFP levels in patients with adenocarcinoma were evidently 
increased compared with the levels in patients with squamous 
cell carcinoma. The serum AFP level can be measured, which 
may be a useful index for monitoring clinical status, evalu-
ating cure, recurrence or metastases. The serum AFP levels 
in the patient reported by Kobayashi et al (17) decreased to 
within normal limits following surgery. This indicates that 
surgery and chemotherapy are useful therapeutic methods 
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for patients with esophageal carcinoma. It was reported by 
Wahren et al (21) that there are no significant changes in serum 
AFP levels subsequent to radiation therapy. AFP‑producing 
upper gastrointestinal tumors are considered to be resistant to 
chemotherapy (22). The clinical course of numerous patients 
with AFP‑producing esophageal carcinomas is notable for the 
development of hematogenous metastases to the liver, lung, 
spleen and brain. The prognosis of these patients is extremely 
poor. Shimakawa et al (23) and Sawada et al (24) each reported 
cases of patients that succumbed after 1 year and 4 months, 
respectively. A case was also reported by Kobayashi et al (17) 
in which the patient had a satisfactory clinical course for 
>3 years, without further elevation of AFP levels or evidence 
of metastases on imaging studies. 

Due to the poor prognosis of AFP‑producing tumors, it is 
important to make an accurate diagnosis in clinical treatment. 
In the present study, a case of squamous cell carcinoma that 
was misdiagnosed as an AFP‑producing esophageal carci-
noma is reported.

Case report

A 50‑year‑old woman presented to a local doctor in 
August 2014 with a 20‑day history of progressive dysphagia. 
A radiographic examination of the upper gastrointestinal tract 
revealed an esophageal mass that was clinically similar to 
esophageal cancer. An endoscopy revealed an elevated tumor 
in the middle and lower segment of esophagus (Fig.  1A). 
Biopsies taken from the area 3 days subsequent to presenta-
tion revealed a squamous cell carcinoma (Fig. 1B). The patient 
received one cycle of chemotherapy with oxaliplatin (140 mg; 

day 1), fluorouracil (1.0 g; days 2‑6) and calcium folinate (0.3 g; 
days 2‑6). However, the progressive dysphagia symptom had 
worsened due to disease progression. For additional examina-
tion and treatment, the patient was referred to Qianfoshan 
Hospital Affiliated to Shandong University (Jinan, Shandong, 
China) in November 2014. A chest computed tomography (CT) 
scan showed thickening of the wall of the esophagus, corre-
sponding regions of luminal stenosis and massive lymph node 
swelling around the lesser curvature of the esophagus. No 
primary or metastatic tumors were observed. An abdominal 
ultrasound was performed and cystic low density measuring 
5x4 mm was identified, and no metastases in the liver were 
identified (Fig. 1C). The boundary of the focal low density 
was clear, which indicated a clinical diagnosis of liver cyst. 
A laboratory investigation showed that the serum AFP levels 
of the patient were elevated to 18.97 ng/ml (normal range, 
<12 ng/ml), the serum carcinoembryonic antigen level was 
1.62 ng/ml (normal range, <5.0 ng/ml), and squamous cell 
carcinoma (SCC) antigen level was 12.30  ng/ml (normal 
range, 1.5 ng/ml). Results of other laboratory tests, including 
and liver function tests, were all within normal limits. These 
laboratory investigation findings combined with the afore-
mentioned pathological diagnosis supported a diagnosis of 
AFP‑producing squamous cell carcinoma of the esophagus. 

A radical esophagectomy was performed on December 5, 
2014. The surgically resected specimen showed an elevated 
tumor (5.0 cm at the maximal diameter) in the middle and 
lower segment of the esophagus (Fig. 1D). Microscopically, 
the tumor was a moderately differentiated squamous cell 
carcinoma invading the area of serous layer, with no hepatoid 
features (Fig. 1E). Immunohistochemistry showed that the 

Figure 1. (A) Endoscopy revealed an elevated tumor in the middle and lower segments of the esophagus. (B) In biopsies taken from the area, the tumor was 
identified as a squamous cell carcinoma. (C) Abdominal ultrasonography was performed and a cystic low density mass measuring 5x4 mm was identified 
in the liver. (D) The surgically resected specimen showed an elevated tumor (5.0 cm at the maximal diameter) in the middle and lower segment esophagus. 
(E) Microscopically, the tumor was a moderately differentiated squamous cell carcinoma invading the serous layer, and no hepatoid features were identified 
(H&E staining; magnification, x100). (F) Immunohistochemistry showed that the cells were diffusely negative for α‑fetoprotein (H&E staining; magnification, 
x100). H&E, hematoxylin and eosin.
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cells were diffusely negative for AFP (Fig. 1F). One lymph 
node beside the esophagus showed massive swelling. The 
tumor was diagnosed as stage IIIA (T3N1M0), according to 
the American Joint Committee on Cancer guidelines (25). 

Postoperatively, the patient was treated with four cycles 
of nedaplatin (200  mg; day  1, repeated on day  21) plus 
gemcitabine (1,500 mg; days 1 and 8, repeated on day 21), and 
has been free of recurrence for 4 months. However, the serum 
AFP levels had increased between 13.39 and 17.39 ng/ml, 
and had not decreased to the normal range. These findings 
show that the increase in AFP levels was not associated with 
esophageal cancer.

Written informed consent was obtained from the patient 
for publication of the present study and any accompanying 
images. 

Discussion

AFP is a type of protein that is mainly formed by the liver 
and yolk sac during fetal development, and to a lesser extent, 
in the fetal gastrointestinal tract (1,2). AFP is detected in the 
fetal serum and the highest serum levels majority of appear 
between 12 and 15 weeks of pregnancy and ~1 year later the 
levels decrease to the normal range (3,4). High AFP levels 
are detected in the serum with liver disease and yolk sac 
tumors  (2‑6). AFP‑secreting carcinoma is an increasingly 
recognized tumor, and the main part in reported in the Japa-
nese literature. AFP rising was detected in malignant tumors 
of different organs, for example, the stomach, lung, pancreas, 
colon bladder, and ovary (7‑13). The stomach is one of the 
most common locations of such tumors (10), whereas AFP‑EC 
is rare. 

In tumors, the molecular mechanism associated with 
AFP expression is poorly understood. In upper gastrointes-
tinal tumors, it proposed that the increase in AFP levels is 
due to an absence of AT motif binding factor I, which is a 
transcription factor that binds to the AFP‑regulatory element 
and downregulates the AFP gene  (26). In AFP‑producing 
tumors, human albumin mRNA in situ hybridization showed 
cytoplasmic positivity and is considered to be additional 
evidence of hepatocellular differentiation of these tumors (27). 
Previously, certain factors associated with mitosis, cell move-
ment, proliferative activity and tumor progression, such as 
hepatocyte growth factor (HGF), Ki‑67 and its receptor, 
vascular endothelial growth factor (VEGF), and c‑Met and 
its isoform VEGF‑C, were found to be highly expressed in 
AFP‑producing tumors, and these factors may be associated 
with the poor prognosis of this tumor (28‑30). Furthermore, 
AFP‑producing upper gastrointestinal tumors are considered 
to be resistant to chemotherapy (22). 

P‑glycoprotein (PGP), which is associated with the 
phenotypic expression of multidrug resistance in cancerous 
tissue, was found to be overexpressed in AFP‑producing 
tumors. Therefore, the observed drug resistance and frequent 
recurrence may be explained by the presence of PGP (31). 
Chang et al (22) proposed that even if no metastasis is present 
preoperatively, liver metastasis frequently occur within a year 
of surgery. In addition, AFP‑producing tumors were found 
to have an increased likelihood of expression of chemoresis-
tance‑associated proteins. However, chemotherapy has been 

reported to be effective in several patients (18‑20,32). Due to 
the poor prognosis of this type of tumor, accurate diagnosis 
is necessary, and clinicians should consider more effective 
treatments of this particular type of AFP‑producing tumor in 
patients with good performance status, and recommend for 
curative resection and further chemotherapy.
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