
Journal of Cancer 2014, Vol. 5 
 

 
http://www.jcancer.org 

797 

JJoouurrnnaall  ooff  CCaanncceerr  
2014; 5(9): 797-803. doi: 10.7150/jca.9388 

Research Paper 

Clinicopathological Analysis on Small Cell Carcinoma of 
the Prostate in Chinese Patients 
Aitao Guo1,2, Shuang Wen3, Yaqi Ma1, Lixin Wei1, Aijun Liu1 

1. Department of Pathology, Chinese PLA General Hospital, Beijing, China 100853. 
2. Department of Pathology, Hainan Branch of PLA General Hospital, Sanya, China 572014. 
3. Department of Pathology, Dalian Friendship Hospital of Liaoning Province, Dalian, China 116001.  

 Corresponding author: Aijun Liu (Tel: 86-10-66936258 Email: aliu301@126.com). 

© Ivyspring International Publisher. This is an open-access article distributed under the terms of the Creative Commons License (http://creativecommons.org/ 
licenses/by-nc-nd/3.0/). Reproduction is permitted for personal, noncommercial use, provided that the article is in whole, unmodified, and properly cited. 

Received: 2014.04.14; Accepted: 2014.09.11; Published: 2014.11.04 

Abstract 

Objective: To explore the clinical and pathological characteristics of small-cell carcinoma 
(SmCC) of the prostate and applicable treatment methods. Methods: We reported three cases of 
SmCC of the prostate diagnosed from 1999 to 2011 at the Chinese PLA General Hospital. We also 
reviewed clinical and pathological data of 26 cases in China reported over the same period. 
Results: Serum prostate-specific antigen (PSA) levels were normal in 20 cases (76.9%) and ele-
vated in six (23.1%). There was local invasion in 12 cases (46.2%) at the time of diagnosis; lymphatic 
vessel invasion and distant metastases were detected in eight (30.8%) and nine cases (34.6%) 
respectively. At the end of follow-up, 16 cases (61.5%) had died, eight (30.8%) survived, and two 
(7.7%) were missing. The median survival time was 8 months, and the 1-year survival rate was 
23.2%. Statistical analysis showed that survival time was significantly correlated with chemotherapy 
treatment (p<0.05). However, serum PSA levels, surgical approach, pathological type, local inva-
sion, lymphatic vessel invasion, and distant metastasis had no significant relationship with survival 
(p>0.05). Conclusions: SmCC of the prostate is a rare neoplasm typified by high malignancy, rapid 
progress, and poor prognosis. Pathological analysis is an important tool for confirming a diagnosis. 
Pure SmCC is usually not associated with an increase in serum PSA. Surgery, mixed with acinar 
adenocarcinoma components, and clinical staging do not correlate with prognosis; and chemo-
therapy was the only prognostic factor. For patients, diagnosed by preoperative biopsy, admin-
istering chemotherapy as the first-line treatment may improve outcomes. 

Key words: prostate, small cell carcinoma, clinical characteristics, pathological characteristics, 
prognosis, immunohistochemistry. 

Introduction 
Small-cell carcinoma (SmCC) is a poorly differ-

entiated tumor that can occur in many organs and 
tissues, although it is rare outside the lung. Approx-
imately 10% of cases occur in the prostate. SmCC of 
the prostate is an uncommon type of prostate cancer, 
accounting for only 1% of cases [1]. The first case of 
SmCC of the prostate was reported by Wenk et al. [2] 
in 1977. To date, about 160 cases have been reported 
in the English-language literature, and 26 cases in the 
Chinese literature [3-21].  

Due to its rare occurrence, most studies have 

only provided case reports, and few have carried out 
mediation sample analysis. Thus clinical and patho-
logical characteristics and the biological behavior of 
SmCC of the prostate remain uncertain.  

Here, we present three cases of SmCC of the 
prostate treated at the China PLA General Hospital 
(PLAGH) from 1999 to 2011. We also reviewed similar 
cases in the Chinese literature over the same period, 
focusing on clinical and pathological characteristics. 
Considerations of biological behaviors as well as the 
treatment options are also analyzed.  
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Materials and Methods 
Clinical and pathological information of the 
cases from PLAGH 

In total, 1,002 cases of prostate cancer were di-
agnosed pathologically at the Chinese PLA General 
Hospital from 1999 to 2011, and seven of them were 
suspected of SmCC. All pathologic sections from 
these seven cases were reviewed by three 
pathologists. Immunohistochemical staining for 
prostate-specific antigen (PSA), CD56, synaptophysin 
(Syn), chromogranin A (CgA), and cytokeratin (CK) 
was performed. Four cases were excluded because of 
the negative staining for CD56, Syn, and CgA, which 
were suspected to be poorly differentiated acinar ad-
enocarcinomas with Gleason scores 9-10. The re-
maining three cases (0.3%) were confirmed as SmCC. 
Detailed clinical and pathological information is pre-
sented below. 

Case 1. A 79-year-old patient with a history of 
slowly increasing serum PSA levels for 2 years pre-
sented to the hospital with a 3-day history of fever. 

The patient’s serum PSA level was 18.12ng/mL 
(normal <4ng/mL). Digital rectal examination (DRE) 
indicated grade III prostate enlargement. Magnetic 
resonance imaging (MRI) showed prostate cancer 
combined with right seminal vesicle invasion, pelvic 
lymph node, multi-bone, and liver metastases. An 
ultrasound-guided prostate biopsy was performed. 
Pathological examination suggested acinar adenocar-
cinoma. Gleason scores were 3+4=7. The patient was 
treated only with endocrine therapy because of his 
poor general condition. The patient died of respira-
tory failure caused by multiple metastases of the 
prostate cancer to both lungs 2 months later. Autopsy 
pathology revealed mixed SmCC of the prostate, 
combined with bilateral lung, liver, bilateral adrenal 
gland, pancreas, bone, and lymph node metastases. 
The prostate cancer was classified as SmCC with a 
mixture of acinar adenocarcinoma (Fig. 1A). All met-
astatic cancers were determined as pure SmCC 
without component of the acinar adenocarcinoma 
(Fig. 1B, 1C, 1D).  

     

   
Figure 1. Case 1. Mixed SmCC. (A) Components of SmCC. (B) Components of acinar adenocarcinoma. Gleason scores were 3+3=6 combined with 
bilateral lung (C) and liver (D) metastases. 
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Case 2. A 65-year-old patient was referred to our 
hospital with symptoms of dysuria and frequent uri-
nation. The serum PSA level was 20.67ng/mL (normal 
range: 0–4 ng/mL). DRE indicated the prostate was 
homogeneously enlarged and the central sulcus dis-
appeared. MRI showed a mass in the prostate, com-
bined with pelvic lymph node metastasis. He under-
went an ultrasound-guided prostate biopsy. Com-
bined SmCC and acinar adenocarcinoma (Gleason 
scores, 4+3=7) were confirmed pathologically. The 
patient received endocrine therapy. The 4-month fol-
low-up showed tumor-bearing survival, and the gen-
eral condition of the patient was poor. 

Case 3. A 76-year-old patient was admitted to 
the hospital for frequent urination and difficulty uri-
nating. Serum PSA level measured on admission was 
normal. DRE suggested grade III prostate enlarge-
ment. An ultrasound scan showed a visible hetero-
geneous low echo pattern in the prostate region, with 
involvement of the trigone of the bladder. An ultra-
sound-guided prostate biopsy was performed and 
SmCC was confirmed pathologically. The patient re-
fused any treatment following the biopsy confirma-
tion of pure SmCC. The 8-month follow-up indicated 
tumor-bearing survival. 

Retrieval method of the related literature  
All literature reports relating to SmCC of the 

prostate were accessed from the China Hospital 
Knowledge Database (CHKD), the Chinese Medical 
Journal Database (CMJD), the Chinese Medical Cita-
tion Index (CMCI), and the Wanfang Database (WFD) 
using the keywords “small cell carcinoma”, “pros-
tate”, and “neuroendocrine.” The search located 29 
cases in 19 reports [3-21]. The contents of these reports 
were then reviewed. Two cases were found to be du-
plicated and were eliminated [19-20]. Another case 
was also eliminated due to incomplete clinical and 
pathological data [21]. In total, 26 cases were eligible 

[3-18]. Data on age, clinical symptoms and signs, se-
rum PSA levels, DRE findings, ultrasound scans and 
MRI, surgical approach, postoperative therapy, fol-
low-up time, and survival were collected. 

Statistical methods 
Statistical analyses were performed using SPSS 

13.0 software. Overall survival was analyzed using 
the Kaplan-Meier method. The correlation between 
each clinical and pathological variable and survival 
time was determined using Fisher’s exact test. The 
relationship between pathological type and serum 
PSA levels was evaluated using the chi-squared test. 
Multivariate analysis was performed for prognostic 
factors using a Cox risk model. Two-tailed tests were 

used for all processes and p values <0.05 were con-
sidered statistically significant. 

Results 
Clinical information of the patients reported 
in literatures  

The 26 cases were aged from 21 to 82 years (av-
erage 59 years). Because the median age was 61 years, 
patients were divided into two groups: <59 years old 
and ≥60 years old. There were 15 cases in the ≥60 
group (57.7%). Most cases (18, 69.2%) suffered from 
difficulty urinating, and 20 cases (76.9%) showed 
normal serum PSA levels. DRE indicated grade III 
prostate enlargement and hardening. 
Space-occupying lesions were detected by imaging 
examinations. Among them, 11 cases (42.3%) under-
went prostate biopsies; eight (30.8%) underwent 
transurethral resection of the prostate (TURP) and 
seven (26.9%) underwent radical prostatectomy. For 
postoperative treatment, 13 cases (50.0%) received 
chemotherapy, two (7.7%) received radiotherapy, and 
13 (50.0%) had a history of endocrine therapy (the 
clinicopathologic features were summarized in table 
1). 

Pathological characteristics 
Two of our three cases of SmCC were mixed 

with acinar adenocarcinoma, and one was pure 
SmCC. Of the 26 cases in the literature reports, 21 
cases were pure SmCC. Under the microscope SmCC 
tissues were flaky and in a nest-like distribution. Co-
agulative necrosis was also observed. The cells were 
small, like oat grains, with one end pointed and the 
other rounded. The cells contained only a small 
amount of cytoplasm, with the nuclei bared and 
darkly colored, and the nucleolus obscured; mitotic 
figures were frequently seen. For most cases, positive 
immunohistochemical staining for neurone-specific 
enolase (NSE), CD56, Syn, and CgA were detected, 
and immunohistochemical staining was positive for 
CK, producing a dot-like pattern. Local invasion, 
lymphatic vessel involvment, and distant metastases 
were found in 12 (46.2%), eight (30.8%), and nine cases 
(34.6%) respectively. 

Correlation between serum PSA levels and 
pathological type 

Among the 21 patients with pure SmCC, serum 
PSA levels in 18 cases (85.7%) were normal and only 
elevated in three (14.3%) cases. For the five mixed 
cases, three (60.0%) had an elevation, and the other 
two (40.0%) had serum PSA levels in the normal 
range. However, the results of the chi-square tests 
revealed no significant differences (p=0.062). 
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Table 1. Clinicopathologic features of 26 cases of prostatic small cell carcinomas from Chinese literature. 

No. Age PSA level 
(ng/mL) 

Diagnostic  
procedure 

Treatment Pathologic type Time of follow-up 
(months) 

Survival status  

1 76 0. 81 TURP Non pure 6 death 
2 32 0.45 radical Chemotherapy pure 10 death 
3 61 2.4 biopsy Non pure 1 lost 
4 43 8.8 biopsy Chemotherapy pure 1 Survival with tumor 
5 64 <4 TURP Endocrine therapy mixed 5 death 
6 57 25.78 biopsy Non mixed 7 death 
7 76 <4 TURP Endocrine therapy mixed 8 death 
8 56 <4 radical Endocrine therapy pure 17 Survival with tumor 
9 32 <4 biopsy Chemotherapy pure 3 lost 
10 65 <4 biopsy Chemo+Radiotherapy pure 11 death 
11 21 0.69 biopsy Endocrine therapy pure 3 death 
12 82 2.26 TURP Endocrine therapy pure 3 death 
13 61 0.32 radical Chemotherapy pure 3 Survival with tumor 
14 55 <4 radical Endocrine therapy pure 3 death 
15 34 <4 biopsy Chemotherapy pure 13 death 
16 62 <4 radical Non pure 5 Survival with tumor 
17 65 1.92 biopsy Chemo+Endocrine+Radiotherapy pure 11 death 
18 55 <4 radical Endocrine therapy pure 3 death 
19 34 <4 biopsy Chemotherapy pure 12 Survival with tumor 
20 50 0.31 radical Non pure 1 death 
21 82 2.61 TURP Chemo+Endocrine therapy pure 17 Survival with tumor 
22 81 39.26 biopsy Non pure 5 death 
23 77 25.02 biopsy Chemo+Endocrine therapy pure 2 Survival with tumor 
24 79 18.12 biopsy Endocrine therapy mixed 2 death 
25 76 <4 biopsy Non pure 8 death 
26 65 20.67 biopsy Endocrine therapy mixed 4 Survival with tumor 

 
 

Overall survival analysis 
Follow-up was performed in 24 out of 26 cases 

(92.3%). The longest follow-up was 17 months. There 
were 16 (61.5%) deaths by the end of follow-up; eight 
cases lived with tumors. The median survival time 
was 8 months, and the 1-year survival rate was 23.2% 
(Fig. 2A). 

Prognostic factor analysis 
According to statistical analyses, the survival 

time was closely related to chemotherapy administra-
tion. The 1-year survival rates for patients treated or 
not treated with chemotherapy were 50.0% and 9.0% 
respectively, and the difference was significant 
(p=0.007; Fig. 2B). Other factors, including age 
(p=0.863), clinical symptoms, serum PSA levels 
(p=0.163), surgical approach (p=0.967), pathological 
type (p=0.161; Fig. 2C), endocrine therapy (p=0.730), 
local invasion (p=0.477), lymphatic vessel invasion 
(p=0.695), and distant metastases (p=0.585; Fig. 2C) 
were not significantly correlated with survival time 
(p>0.05). Multivariate survival analysis using Cox’s 
risk model indicated that chemotherapy was the only 
prognostic factor (p=0.005). 

Discussion 
SmCC of the prostate is a poorly differentiated 

tumor with a very low incidence (less than 1% of all 

prostate cancers) [1, 22]. We reviewed pathological 
specimens of all 1,002 confirmed cases of prostate 
cancer from 1999 to 2011 in the Chinese PLA General 
Hospital; only three cases (0.3%) of SmCC were con-
firmed. 

SmCC of the prostate is most common in elderly 
people. The average age is 69 at the time of diagnosis 
according to one report [23]. However, the average 
age of the 26 Chinese cases in the present study was 
59, lower than the reported age. Whether this is asso-
ciated with ethnicity remains to be determined. The 
common clinical symptoms for the 26 cases were 
dysuria and urinary tract irritation. Occasionally, 
there was hematuria, which might be due to the inva-
sion into the bladder or the urinary tract [14]. DRE 
and imaging examinations are generally non-specific 
and can barely differentiate SmCC from acinar ade-
nocarcinoma [1]. 

Over 95% of the cases of acinar adenocarcinoma 
exhibit an elevated serum PSA level. However, in 
SmCC, the serum PSA remains generally within the 
normal range. This is the case even for widespread 
metastasis [16]. Of the 26 cases in the present study, 
only six (23.1%) showed high serum PSA levels, and 
three of them were mixed with conventional acinar 
adenocarcinoma. Thus serum PSA level is not an ap-
propriate marker for SmCC of the prostate.  
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Figure 2. Kaplan-Meier Survival curves. (A) Survival curve for 26 SmCC patients. (B) Survival curve in relation to chemotherapy (p=0.007). (C) Survival 
curve in relation to pathological type (p=0.161). (D) Survival curve in relation to distant metastasis (p=0.585). 

 
The confirmation of SmCC of the prostate relies 

mainly on pathological findings. Microscopically, 
SmCC cells are consistently round or short-spindle- 
shaped, arranged in a flaky or nest-like pattern. The 
cells only contain a small amount of cytoplasm, with 
the nuclei bared and darkly colored. The nucleolus is 
obscured and mitotic figures are frequently observed. 
Necrosis is also common. Immunohistochemical 
staining of SmCC cells for NSE, Syn, CgA, and CD56 
is usually carried out for diagnosis [24]. Combined 
use of these four markers often results in a definitive 
diagnosis. Moreover, PSA, PAP, and P504S expression 
are rare in SmCC [8] and a CK-positive staining pat-
tern in SmCC is characteristically dot-like. This can be 
used to differentiate SmCC from the poorly differen-
tiated acinar adenocarcinoma. 

SmCC of the prostate is commonly combined 

with acinar adenocarcinoma according to the litera-
ture. Only about 35% of reported cases are pure 
SmCC [1, 13]. Two of the three cases at our hospital 
were mixed SmCC, consistent with findings in the 
literature. Among the other 26 cases reported in Chi-
na, 21 cases were pure SmCC, accounting for 87.0%, 
which is higher than the percentage reported in for-
eign literature. The reasons may lie in: (1) they were 
mainly collected from cases report; (2) eleven out of 26 
cases only underwent prostate biopsies. Tissues 
within a limited scope were sampled which could not 
rule out a mixture with acinar adenocarcinoma. The 
survival time was short for both pure and mixed 
SmCC, however, for the mixed SmCC cases, the re-
currence and metastasis were related to the compo-
nents of SmCC. Thus pathologists should carefully 
observe the specimens to identify and report any 
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component of SmCC. 
Currently, there are no established guidelines for 

the treatment of SmCC of the prostate due to the small 
number of cases [1]. In some reports, it has been pro-
posed that surgery is the first choice for early and 
confined lesions [25]. However, most SmCC cases 
have already been in advanced stages when diag-
nosed. It is difficult to achieve the best outcome with 
surgery for such advanced cases. SmCC is a hor-
mone-independent tumor, and endocrine therapy is 
not effective for SmCC [6]. Seven of 26 cases (26.9%) 
underwent radical prostatectomy, eight (30.8%) un-
derwent transurethral resection of the prostate, 11 
(42.3%) underwent prostate biopsies, and 13 cases 
(50.0%) received endocrine therapy. Statistical anal-
yses showed that the performance of surgical resec-
tion and the administration of endocrine therapy were 
not related to survival time. Some believe that local 
radiotherapy might improve patients’ quality of life. 
However, due to the small number of cases, we could 
not assess the efficacy of radiotherapy. 

It is believed that SmCC of the prostate is more 
sensitive to chemotherapy, which should be consid-
ered as the first-line treatment. Amato et al. [26] used 
chemotherapy in 21 SmCC patients, and efficacy was 
demonstrated in 13 cases (62%). As yet, no standard 
chemotherapy regime has been formally acknowl-
edged for SmCC of the prostate. Chemotherapy reg-
imens for SmCC of the lung are typically used to treat 
SmCC of the prostate. It has been reported that the 
combined use of cisplatin and etoposide had an effi-
cacy of 61% in SmCC of the prostate [27]. The effi-
ciency and remission rate of this regimen are lower in 
SmCC of the prostate, compared to those for SmCC of 
the lung, with a median survival time of only 
7 months and a 5-year survival rate below 1% [28]. In 
the present study, only 13 out of 26 cases (50.0%) were 
treated with chemotherapy. Statistical analysis 
demonstrated that chemotherapy was the only inde-
pendent prognostic factor. The 1-year survival rates 
were 50.0% and 9.0% between patients treated with or 
without chemotherapy, respectively. The difference 
was statistically significant.  

SmCC of the prostate is a high-grade malignant 
tumor, characterized by rapid growth, short survival 
time, and poor prognosis [12]. Most cases have al-
ready progressed to the advanced stage at the time of 
diagnosis and are already combined with distant me-
tastases [29, 30] to the liver, lung, bone, and central 
nervous system. In our study, combined local inva-
sion, lymph node involvement, and distant metastasis 
were detected in 46.2%, 30.8%, and 34.6% of the cases, 
respectively, at the time of diagnosis. The average 
survival time was only 8 months and the 1-year sur-
vival rate was only 23.2%. Some reports had stated 

that only the components of SmCC could lead to me-
tastasis in mixed cases. Case one treated in our hos-
pital was finally conducted autopsy, and confirmed a 
diagnosis of mixed SmCC, but all the components in 
the metastatic tumor were pure SmCC, which implies 
that SmCC is more likely to cause early metastasis 
than acinar adenocarcinoma.  

 In conclusion, SmCC of the prostate is a rare, 
high-malignancy neuroendocrine tumor, and is not 
associated with elevated serum PSA levels. SmCC can 
be distinguished from poorly differentiated acinar 
adenocarcinoma based on histomorphological char-
acteristics and immunophenotype. SmCC of the 
prostate is more sensitive to chemotherapy, which is 
recommended as the first-line treatment for the cases 
confirmed by biopsy. Moreover, the prognosis of 
mixed SmCC of the prostate depends on the compo-
nents of SmCC. For cases with any component of 
SmCC in the prostate cancer specimens, the treatment 
and prognosis prediction should be regarded as the 
same as those for pure SmCC. 
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