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Introduction

Lung metastases from prostate cancer occur in some 
terminal patients with multiple metastases; however, 
isolated lung metastases without concurrent bone or lymph 
node metastases are extremely rare. It has been reported 
that isolated lung metastases occur in <1% of autopsies 
involving patients with metastatic prostate cancer (1). In 
a clinical study of 1,290 patients diagnosed with prostate 
cancer, 48 had lung metastases and only 11 (0.86%) had 
solitary nodules (2). Gleason score of 8–10 indicate high-
grade prostate cancer and usually associate with unfavorable 
outcome than lower scores and more aggressive treatments 
should be considered (3,4). In the current study, we 

presented an unusual case who was eventually diagnosed 
as high-grade prostate cancer with the initial discovery of 
isolated lung metastasis and negative PSA, and harvest long-
term disease free survival after first-line endocrine therapy. 
All protocols in the present study were approved by the 
Human Clinical and Research Ethics Committees of the 
Zhejiang Rongjun Hospital (Jiaxing, China). The patient 
provided written informed consent for the publication of 
case details and any accompanying images.

Case presentation

In October 2016, a 74-year-old male non-smoker presented 
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to our hospital for a physical examination, which revealed 
a pulmonary mass. A computed tomography (CT) scan 
showed a mass in the right lower lung (Figure 1). The 
patient had non-special comorbidities, family and psycho-
social history. The patient was given treatment options and 
chose observation. A repeat contrast-enhanced CT one 
week ago in our hospital showed a nodule in the right upper 
lobe of the lung with malignant signs, which was considered 
to be primary lung cancer. Tumor biomarker testing 
showed the following: alpha fetoprotein (AFP), 2.48 ng/mL;  
carcinoembryonic antigen (CEA), 2.64 ng/mL; ferritin, 
141.0 ng/mL; squamous cell carcinoma-associated antigen, 
0.60 ng/mL; carbohydrate antigen, 199 <2.00 IU/mL; 
free PSA, 0.6 μg/L; and total PSA, 3.0 μg/L. The patient 
underwent a thoracoscopic radical resection of the right 
upper lung with electrocautery division of pleural adhesions 
under general anesthesia. The post-operative pathology 
findings were as follows: tumor cells: CK5/6 (–); CK7 
(–); P63 (–); CK20 (–); TTF-1 (–); Napsin A (+); Ki-67 
(+，30–40%); Syn (–); CgA (–); CDX-2 (+); PSA (+); and 
P504S (+) (Figure 2). Then, a next generation sequencing 
(NGS) analysis of the tumor biopsy identified that the 
tumor had TP53 p.V216M, NF1 c.3974+1G>A, CD274, 
CDK6, PIK3CA, SOX2, PREX2 and RICTOR amplification 
(3D Medicines, Shanghai, China) Based on hematoxylin-
eosin staining and immunohistochemistry, the tumor met 
the criteria for a poorly differentiated adenocarcinoma 
(approximately 1.8 cm in diameter) and was likely metastatic 
from a primary prostate tumor. A prostate magnetic 
resonance imaging (MRI) suggested prostatic space-
occupying lesions involving the seminal vesicles bilaterally 
(Figure 1), with a high possibility of prostate cancer. Needle 
aspiration biopsies of the prostate gland were then obtained 
and the pathologic examination confirmed prostate 

adenocarcinoma with a Gleason grade score of 4+4=8 points 
(prognostic grade group IV). The patient was treated with 
one subcutaneous injection of leuprolide (3.75 mg) and 
endocrine therapy [oral bicalutamide (50 mg qd)] as first-
line therapy until now. During almost 3 years of follow-
up since the first administration of endocrine therapy,  
every-3-month PSA evaluation and digital examination 
confirmed the status of disease was stable (Figure 3). This 
patient tolerated and adherent to the endocrine therapy 
quite well except grade 1 appetite and pubic hair loss, 
respectively.

Discussion

As a common malignancy in elderly males, prostate cancer 
is one of the major diseases leading to the death of males 
worldwide. The incidence of prostate cancer ranks first for 
malignant tumors among males in Western countries and 
mortality is second only to lung cancer (1). In recent years, 
the incidence and detection of prostate cancer in China have 
increased yearly (2). Prostate cancer may metastasize to any 
organ, including bones, lymph nodes, and lungs. Although 
lung metastases have been reported in >40% of patients 
with prostate cancer (3-7), cases of isolated lung metastases 
without concurrent bone or lymph node metastases are 
uncommon. In the current patient, a 12 mm × 14 mm 
round solid nodule in the right upper lobe was detected 
during physical examination. The mass was an isolated, 
lobulated lesion with a clear boundary, unevenly enhanced 
on contrast CT, and had imaging characteristics of a 
primary lung cancer. Tumor biomarkers, including free and 
total PSA were normal. Head MRI and ECT bone scans 
did not reveal metastases. A thoracoscopic radical resection 
of the right upper lung with electrocautery division of 

Figure 1 Computed tomography (CT) scans show (A) a mass in right lower lung. (B) Magnetic resonance imaging (MRI) scans show (B) a 
mass in prostate.
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pleural adhesions was then performed. The post-operative 
pathologic examination suggested a poorly differentiated 
adenocarcinoma (approximately 1.8 cm in diameter). 
Immunohistochemical staining was PSA (+), indicating the 
possibility of prostate adenocarcinoma metastasis. Further 
examination demonstrated a primary prostate lesion and 
confirmed the diagnosis of solitary lung metastases from 
prostate adenocarcinoma.

Prostate cancer is often accompanied by an elevated 
serum PSA. PSA is a specific marker for the diagnosis of 

prostate cancer. PSA is normally distributed in the prostate 
ducts and only has trace amounts in the blood. Prostate 
cancer can injure duct barriers and lead to the release of 
PSA into the circulation, thus increasing the level of PSA in 
the blood. If setting a total PSA >4 μg/L as a diagnostic cut-
off, the sensitivity is 71% and specificity is only 49%. The 
current patient had normal serum free and total PSA levels 
at the time of admission, which reminds us that an increase 
in the PSA level should not be the only and indispensable 
standard for early prostate cancer; there is still a possibility 

Figure 2 Hematoxylin and eosin staining revealed adenocarcinoma and lung tissue, (HE ×100) (A), adenocarcinoma, (HE ×200) (B). 
Immunohistochemical (IHC) analysis revealed that the lung tumor cells were positive for PSA (C) and P504S (D), negative for TTF-1 (E)  
(HE ×200). 
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of false negatives (8,9). Prostate cancer generally involves 
lymph node or bone metastases, with blood metastases less 
common. Solitary metastases of prostate cancer are defined 
as the demonstration of metastatic tumors by imaging 
examination in patients with prostate cancer, metastatic 
tumors are limited in lymph nodes or bones (non-visceral 
metastases), and the number of metastases is ≤5 (10). The 
mechanism of isolated spread to pulmonary metastasis in 
prostate cancer was unclear.

One limitation in our case report is that the primary 
lesion in this patient has been evaluated by CT scan instead 
of standard MRI during follow-up which could have certain 
impact of results. However, CT scans could be more 
efficient and economical than MRI especially in long-term 
follow-up during endocrine therapy.

Take-away lessons

The present patient had isolated lung metastasis with 
negative PSA, which was very rare in literature. Unexpected 
long-term disease-free survival was achieved after first-
line endocrine therapy in a Gleason score of 8 metastatic 
prostate cancer. Whether or not the path of metastasis 
in this case was via lymph node jumping (negative lymph 
node dissection) or hematogenous (usually multiple, in 
bilateral lungs and lower lung fields) requires further 
investigation.
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Figure 3 Flow chart of the treatment.

2017.10.6: A computed tomography (CT) scan showed a mass in the right lower lung (12 mm x 14 mm)

2017.10.9: The patient underwent a thoracoscopic radical resection of the right upper lung with electrocautery division of 
pleural adhesions under general anesthesia. The post-operative pathology findings were as follows: tumor cells: CK5/6 (−); CK7 

(−); P63 (−); CK20 (−); TTF-1 (−); Napsin A (+); Ki-67 (+, 30−40%); Syn (−); CgA (−); CDX-2 (+); PSA (+); and P504S (+)

2017.10.19: a next generation sequencing (NGS) analysis of the tumor biopsy identified that the tumor had TP53 p.V216M, NF1 
c.3974+1G>A, CD274, CDK6, PIK3CA, SOX2, PREX2 and RICTOR amplication

2017.10.20: Needle aspiration biopsies of the prostate gland were then obtained and the pathologic examination confirmed 
prostate adenocarcinoma with a Gleason grade score of 4+4=8 points (prognostic grade group IV)

2017.10.23-up to now: The patient was treated with one subcutaneous injection of leuprolide (3.75 mg) and endocrine therapy 
[oral bicalutamide (50 mg qd)] as first-line therapy until now. During almost 3 years of follow-up since the first administration of 

endocrine therapy, every-3-month PSA evaluation and digital examination confirmed the status of disease was stable.
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