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Abstract 
With the development of research in tumor, some of them have been found to 
secrete beta-human chorionic gonadotropin (β-HCG) ectopically and lung can-
cer is one of them. Generally, lung cancer secreting β-HCG is mostly undifferen-
tiated small cell carcinoma. Here, we report a rare case of squamous cell lung cancer 
secreting high level of β-HCG in a postmenopausal female. The tumor secreted 
β-HCG, measuring 16,500 mIU/ml. The patient presented with hemoptysis and 
postmenopausal bleeding. Pathological examination of CT-guided biopsy and inves-
tigations could not tell whether it was primary squamous cell lung cancer or chori-
ocarcinoma with lung metastasis, to be responsible for the high level of β-HCG. The 
chemotherapy in the early stage seemed to be effective, but not good in the late stage. 
Then she underwent a right pulmonary middle lobectomy and the pathological ex-
amination finally confirmed the diagnosis of poorly differentiated squamous cell car-
cinoma. The auxiliary chemotherapy made a decreased β-HCG. Only a few reports of 
squamous cell lung cancer secreting that high level of β-HCG can be found in the li-
terature. 
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1. Introduction 

Globally, lung cancer is the second leading cause of cancer death in women, following 
breast cancer [1]. And squamous cell lung cancer is still one of the most common and 
main types of lung cancer. Generally, it arises in the airway epithelium of a main or lo-
ber bronchus. β-HCG is usually secreted by germ cell tumors, such as choriocarcinoma, 
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and is rarely produced by other tumors. In the literature, limited case reports have dis-
cussed secretion of β-HCG in lung cancers, especially in non-small cell lung cancers. 
But it is not common to encounter squamous cell lung cancer secreting β-HCG. We 
here present a rare case of it. And to our knowledge, there are no cases that have been 
reported, in which squamous cell lung cancer secrets that high level of β-HCG ectopi-
cally. 

2. Case Presentation 

A 54-year-old postmenopausal female, presented with six days of hemoptysis and three 
days of postmenopausal bleeding. She had coughed for one month with no obvious 
predisposing causes and had two vaginal bleedings happened five and two years ago 
respectively. She had hypertension for two years not exposed to any medicines and the 
highest blood pressure was 140/90 mmHg. Diabetes mellitus was first diagnosed. Her 
menarche and menopause age were 16 and 48 years old and the menstruation was 
normal. She reported that she had four pregnancies with two miscarriages and no his-
tory of hydatidiform mole. No history of smoking or drinking. She was in a fair condi-
tion except for a weight loss about 5 kg during a half year.  

Gynecological examination appeared no obvious abnormity in uterus and adnexa. 
Transvaginal ultrasonography revealed that the endometrium was 5 mm thick with 
echo heterogeneity. A well-defined mass with higher density, measuring 8.0 × 5.8 cm, 
in the right middle lobe of lung was detected on chest X-ray and lobulation and appar-
ent thorn were not found. Chest enhanced computed tomography scan (Figure 1) con-
firmed the mass and showed a 12.0 cm × 6.5 cm × 8.0 cm space occupying lesion, which 
corresponded to lung metastasis. It is more likely that the tumor thrombosis located in 
the confluent locus of veins of right middle lobe lung, superior pulmonary vein and left 
atrium. Obstructive pneumonia was detected in right middle lobe. Abdominal CT showed 
 

 
Figure 1. Computed tomography scan showed a massive mass in the 
right lung (white arrow), measuring 12.0 cm × 6.5 cm × 8.0 cm. 
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infarct of spleen and solid lesions in bilateral adnexa. Serum β-HCG was 16,500 
mIU/ml and the tumor marker, such as CA125, CYFRA21-1, NSE and TPA, were in-
creased. 

After a cycle of chemotherapy, regimen of BEP (Bleomycin + Etoposide + Nedapla-
tin), PET-CT reexamination revealed that lesions in double accessories and spleen, as 
well as tumor thrombosis, had disappeared. Chest X-ray showed the mass had reduced 
to 7.6 × 6.7 cm (Figure 2). Then CT-guided percutaneous transthoracic biopsy was 
performed and the pathological examination (Figure 3) showed that replacement of 
normal lung tissue by coagulative necrosis with fibrous tissue and acute and chronic  
 

 
Figure 2. Chest radiography noted a well-defined 
mass (white arrow), measuring 7.6 × 6.7 cm, with 
higher density. 

 

 
Figure 3. Coagulative necrosis could be seen in the lung 
tissue (H and E staining ×200). 
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lymphocytes infiltrating around. Residual outlines of the coagulative necrosis cells were 
also visible. An immune-histochemical examination indicated that AE1/AE3, CK7, and 
HCG were positive and CK20, TTF1 and HPL were negative, which were consistent 
with the traits of trophoblast cells. So choriocarcinoma with lung metastasis was fa-
vored considering that the coagulative necrosis was the residual outlines of choriocar-
cinoma cells. However, squamous cell lung cancer still could not be excluded. The pa-
tient strongly refused surgical treatment and insisted on chemotherapy. During the 
chemotherapy, side effects, such as thrombocytopenia, hyperglycemia and digestive 
symptoms appeared but were relieved after symptomatic approaches treatment. 

After seven cycles of chemotherapy, enhanced-chest CT (Figure 4) showed the le-
sions in lung reduced to 4.9 × 3.5 × 3.9 cm. The previous five chemotherapy treatments 
leaded to a gradual drop of β-HCG from 16,500 mIU/ml to 107.92 mIU/ml. However, 
the value went up to 151.91 mIU/ml since the latter two cycles of chemotherapy were 
administrated. Thus, a right pulmonary middle lobectomy was performed. The patho-
logical examination (Figure 5) was also checked and showed a poorly differentiated 
squamous cell carcinoma of right lung. The auxiliary chemotherapy, regimen of GEM + 
DDP (Gemcitabine + Cisplatin), was then conducted. After two cycles, we found new 
lesions in lung CT (Figure 6). The disease progressed because of chemo-resistance. 
New regimen was initiated with Nedaplatin 130 mg D1 + Etoposide 100 mg D1-5 + 
Bleomycin 15 mg D1, 3, 5Q3W. Serum β-HCG after each cycle of the chemotherapy, 
gradually decreased to normal level. The chemotherapy course went successfully. Our 
18-month follow-up showed that she had no signs of recurrence. 

3. Discussion 

This postmenopausal female with a high level of β-HCG-secreting squamous cell lung 
cancer initially couldn’t be distinguished from choriocarcinoma with lung metastasis, 

 

 
Figure 4. Computed tomography scan displayed that the mass (white 
arrow) in the lung had narrowed to 4.9 × 3.5 × 3.9 cm. 
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Figure 5. Biopsy of lung tissue showing squamous cancer cells (H and 
E staining ×400). 

 

 
Figure 6. Computed tomography scan discovered new lesions, pre-
sented as scattered higher density spots in lung. 

 
because we had not encountered any cases of squamous cell lung cancer secreting that 
high level of β-HCG before that or read any reports in literature. Then chest enhanced 
computed tomography scan, abdominal CT, PET-CT, chest X-ray, lung biopsy and 
chemotherapy were performed. We eliminated a choriocarcinoma with lung metastasis 
based on histological examinations after right pulmonary middle lobectomy and finally 
diagnosed a poorly differentiated squamous cell carcinoma of right lung. Suffered from 
a chemo-resistance of auxiliary chemotherapy, she was then performed with a new re-
gimen of chemotherapy and reacted well. Finally, β-HCG returned to normal level and 
according to the follow-up, there is no recurrence of the disease. All of the process in-
dicated that the β-HCG secretion derived from squamous cell lung cancer. 
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Squamous cell lung cancer is one of the most common human cancers in the world 
today, which accounts for 20% - 30% of non-small cell lung cancer [2] [3]. There is no 
characteristic appearance in computed tomography (CT) examination, so a combina-
tion with pathological and immune-histochemical examination is needed to make a de-
finite diagnosis. Lung in pathological status can produce various hormones, while se-
creting β-HCG is quite rare. Often, a majority of lung cancer secreting β-HCG are un-
differentiated small cell carcinoma, as well as squamous cell carcinoma. Generally, the 
secretion of β-HCG by squamous cell carcinoma varied from 5 mIU/ml to several hun-
dred. To our knowledge, the highest secreting level of β-HCG by SCC that had been 
reported so far, was 12,238 mIU/ml [4]. These levels are significantly lower than the 
level observed in our patient. 

The mechanism of β-HCG production by the tumor cells is not well understood. 
Several studies have tried to look into β-HCG production. It is an atavism for malig-
nant tumor secreting β-HCG, which is much similar to embryo cells or fetal cells in bi-
ological character. The ectopic β-HCG secretion is an effect of tumor transformation 
rather than the cause. In a study published from Japan, mRNA transcripts of the beta 
gene were detected in lung cancer tissues, and the result of the study was that β-HCG 
production was noted in malignantly transformed lung cells [5]. 

How β-HCG works is also not clear. Some studies have indicated that it acts as an 
autocrine or paracrine growth factor or both by inhibiting apoptosis [6]. While, some 
researchers have suggested that β-HCG can specifically stimulate the growth of tu-
mors regarding it as autocrine hormone. It is said that it acts as growth factor like 
nerve growth factor (NGF), platelet-derived growth factor (PDGF) and transforming 
growth factor (TGF). Tumor can regulate self-growth independently by secreting 
β-HCG. Also, the secretion may be associated with tumor microenvironment inhi-
biting the activation of immune cells, such as NK, T cell, macrophages and so on, 
which degrades the immunological activity or even loses. All of these may be the 
causes of immunological tolerance toward carcinoma [7]. Serum β-HCG shows a 
certain specificity and sensitivity for the diagnosis of lung cancer, and can be a help-
ful diagnostic method. 

Based on reports in the medical literature, paraneoplastic syndromes secreting high 
level of β-HCG in squamous cell lung cancer are very uncommon. So, in a patient with 
high serum level of β-HCG and lesions in the lung, the differential diagnosis including 
primary lung cancer and choriocarcinoma with lung metastasis are needed. Therefore, 
knowing this rare but possible high level of β-HCG by lung tumors may speed out the 
gynecological work-up and the reevaluation of the histological samples, which may mi-
nimize the delay in the care of these patients. 

4. Conclusion 

We reported a squamous cell lung cancer secreting β-HCG measuring 16,500 mIU/ml 
in a postmenopausal female. The patient had a very high level of β-HCG compared 
with other cases reported in the literature. 
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