
 

 

Introduction 
 
Brain malignancies are classified into primary 
and metastatic brain tumors. Some primary 
carcinomas such as choroid plexus carcinoma 
and germ cell tumors occur in the brain. How-
ever, primary small cell brain carcinoma has not 
been reported, to the best of the author’s 
knowledge.  
 
Small cell carcinoma can occur in any organ, 
but the majority of cases develop in the lung. 
Lung malignancies relatively frequently metas-
tasize to the brain, and the majority of metas-
tatic brain tumors are lung carcinoma, followed 
in order by gastrointestinal carcinoma and 
breast carcinoma [1-3].  
 
Brain metastasis of carcinoma is common. In 

the majority of cases, extracranial carcinoma is 
first recognized, and brain metastases develop 
later. Carcinoma with a first manifestation of 
brain metastasis is relatively rare [1-3]. In addi-
tion, metastatic brain tumors without detectable 
primary sites are very rare [1-3]. In general, de-
termination of the origin of metastatic malig-
nancy is difficult pathologically. Immunohisto-
chemistry is used to determine the origin. How-
ever, because few specific antibodies are 
known (such as PSA for prostatic carcinoma), a 
panel of antibodies is used. Nevertheless, deter-
mination of the origin and histological type is 
frequently difficult. 
 
The author herein reports a case of brain small 
cell carcinoma without detectable extracranial 
primary site by serial CT, MRI, PET and other 
examinations.  
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Abstract:  The author reports herein a case of small cell carcinoma of the brain without extracranial tumors by serial 
imaging modalities. A 75-year-old man presented with headache. Brain CT and MRI revealed a solitary cystic tumor (5 
x 6 x 7 cm) in the left occipital lobe. Blood laboratory test revealed no significant findings. Preoperative diagnosis was 
a primary or metastatic brain tumor. Preoperative systemic examinations including CT, MRI and PET revealed no ex-
tracranial tumors. Tumorectomy was performed. Pathologically, the tumor was small cell carcinoma positive for four 
types of pancytokeratins, cytokeratin (CK) 7, CK 18, thyroid transcriptional factor-1 (TTF-1), CD56, chromogranin, 
synaptophysin, neuron-specific enolase, p53 protein, KIT, PDGFRA, and Ki-67 antigen (labeling = 100%). It was nega-
tive for high molecular weight CK, CK5/6, CK14, CK19, CK20, PE10, epithelial membrane antigen, vimentin, CEA, 
desmin, S100 protein, CA19-9, α-smooth muscle actin, CD34, p63, and CD68. The pathologic examination strongly 
suggested primary small cell lung carcinoma. However, repeated serial imaging modalities including systemic CT, MRI 
and PET revealed no extracranial tumors. The serial sputum cytology was always negative. The patient was treated 
with radiation and cisplatin-based chemotherapy, and no tumors were found seven months after the operation. The 
present case suggests that there are small cell carcinomas with a solitary brain metastasis without a radiologically 
detected primary site. In the present case, primary small cell brain carcinoma cannot be excluded completely, al-
though such a case has not been reported in the literature. 
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Case Report  
 
A 75-year-old man presented with a headache. 
Brain CT and MRI revealed a solitary cystic tu-
mor (5 x 6 x 7 cm) in the left occipital lobe 
(Figure 1). Preoperative diagnosis was primary 
or metastatic brain tumor. Blood laboratory 
tests showed no significant findings. Preopera-
tive systemic examinations including CT, MRI 
and PET revealed no extracranial tumors. Tu-
morectomy was performed. Pathologically, the 
tumor was composed of medullary small cells 
with scant cytoplasm, hyperchromatic nuclei, 
and molded nuclei, without nucleoli (Figure 2A). 
An immunohistochemical study was performed 
with the use of the Dako Envision method, as 
previously reported [4-7]. The antibodies and 
results are shown in Table 1. The tumor cells 
were positive for four types of pancytokeratins, 
cytokeratin (CK) 7 (Figure 2B), CK 18 (Figure 
2C), thyroid transcriptional fator-1 (TTF-1) 
(Figure 2D), CD56 (Figure 2E), chromogranin, 
synaptophysin, neuron-specific enolase, p53 
protein, KIT (Figure 2F), PDGFRA, and Ki-67 an-
tigen (labeling = 100%). The tumor was negative 
for high molecular weight CK, CK5/6, CK14, 
CK19, CK20, PE10, epithelial membrane anti-
gen, vimentin, CEA, desmin, S100 protein, CA19
-9, α-smooth muscle actin, CD34, p63, and 
CD68 (Table 1). Therefore, a pathologic diagno-
sis of small cell carcinoma was made.  
 
The pathologic examination strongly suggested 
primary small cell lung carcinoma. However, 
repeated serial imaging modalities including 
systemic CT, MRI and PET revealed no extracra-
nial tumors. The serial sputum cytology was also 
negative. The patient was treated with radiation 
and cisplatin-based chemotherapy.  Extracranial 
tumors remain undetectable seven months af-
ter the operation.  
 
Discussion 
 
The present brain tumor showed typical histo-
logical features of small cell carcinoma. How-
ever, the author performed an immunohisto-
chemical study to exclude primary small round 
cell tumors of the brain such as neuroblastoma 
and medulloblastoma. The immunohistochemi-
cal study revealed positive reactions for various 
cytokeratins and neuroendocrine antigens 
(CD56, chromogranin, synaptophysin, and neu-
ron-specific enolase). Therefore, the present 
brain tumor is apparently small cell neuro-

endocrine carcinoma.  
 
In the present study, no extracranial tumors 
were observed in spite of repeated serial CT, 
MRI, PET and clinical cytology 11 months after 
the operation. A similar case has been recently 
reported by Hueser et al. [9]. The present small 
cell carcinoma of the brain may be a primary 
brain tumor. However, such a primary small cell 
brain tumor has not been reported in the litera-
ture. 
 
Otherwise, occult small cell carcinoma of other 
organs may be present in the present case. 
Small cell carcinoma can occur in any organ, 
but the majority of cases are small cell lung car-
cinoma. In addition, the most common primary 
site of brain metastasis is the lung [1-3]. There-
fore, small cell lung carcinoma is most likely. 
The present immunohistochemical data also 
showed positive TTF-1 results, a relatively spe-
cific marker of lung and thyroid carcinoma [10-
13]. The present CK profiling, in particular posi-
tive CK7 and negative CK20, also suggests a 
lung origin [11-14].  However, repeated CT, MRI, 
PET and cytology revealed no tumors in the 
lung. However, it is possible that very tiny occult 
small cell lung carcinoma not detectable by 
these techniques is present in the lung.  

Figure 1. A solitary cystic brain tumor (5 x 6 x 7 cm) 
is present in the right occipital lobe. 
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The possibility of extrapulmonary small cell car-
cinoma should be taken into account. However, 
the imaging techniques and laboratory data did 
not identify any tumors in the body. It is possible 
that occult extrapulmonary small cell carcinoma 
may be present.  
 
The observation period of the present case was 

seven months. Strict follow-up and more serial 
imaging techniques are necessary to detect the 
primary site.  
 
It is of academic interest that the present small 
cell carcinoma of the brain expressed KIT and 
PDGFRA. In small cell lung carcinoma, several 
studies showed frequent expression of KIT, and 

Figure 2. A. The brain tumor is a typical small cell carcinoma. HE, x100; B. The tumor is positive for cytokeratin 7. 
Immunostain, x100; C. The tumor is positive for cytokeratin 18. Immunostain, x100; D. The tumor is positive for TTF-
1. Immunostain, x100; E. The tumor is positive for CD56. Immunostain, x100; F. The tumor is positive for KIT. Immu-
nostain, x100. 
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almost no mutations of KIT gene [15-18]. Ex-
trapulmonary small cell carcinoma also ex-
presses KIT, but KIT mutations have not been 
reported [19-21]. PDGFRA expression and mu-
tations have not been investigated in small cell 

carcinoma. In the present study, positive 
PDGFRA protein expression was found.  
 
In summary, a very rare case of small cell carci-
noma of the brain without extracranial involve-

Table 1.  Immunohistochemical reagents and results 

+++、67-100% positive. ++、33-66%. +, 1-33% positive. -, negative. HMWCK, high molecular weight cytokerain. CK, 
cytokeratin, TTF-1. thyroid transcriptional factor-1, EMA, epithelial membrane antigen. CEA, carcinoembryonic anti-
gen. ASMA, α-smooth muscle antigen. NSE, neuron-specific enolase. PDGFRA, platelet-derived growth factor receptot-
α. 

Antigens Antibodies (clone) Sources Results 

Pancytokeratin AE1/3 Dako Corp. Glostrup, Denmark +++ 
Pancytokeratin polyclonal wide Dako +++ 

Pancytokeratin KL-1 Immunotech, Marseille, France +++ 
Pancytokeratin CAM5.2 Bekton-Dicckinson, CA, USA +++ 

HMWCK 34βE12 Dako - 
CK5/6 D5/16 Dako - 
CK7 N1626 Dako - 
CK8 E42 Dako +++ 

CK14 LL002 Novocastra, Newcastle upon type, UK - 
CK 18 DC10 Dako +++ 

CK 19 RCK 108 Progen, Heidelberg, Germany - 
CK20 K20.8 Dako - 
TTF-1 8G7G3/1 Dako +++ 

Surfactant protein PE10 Dako - 

EMA E29 Dako - 
Vimentin Vim 3B4 Dako - 
Myoglobin polyclonal Dako - 
CEA polyclonal Dako - 
Desmin D33 Dako - 
S100 protein polyclonal Dako - 
CA19-9 NS19-9 TFB Lab, Tokyo, Japan - 
ASMA 1A4 Dako - 
CD34 NU-4A1 Nichirei, Tokyo, Japan - 
p53 protein DO-7 Dako +++ 

p63 4A4 Dako - 
Ki-67 MIB-I Dako 100% 

Chromogranin DAK-A3 Dako + 

Synaptophysin Polyconal Dako +++ 

NSE BBS/NC/VI-H14 Dako +++ 

CD56 UJ13A Dako +++ 

CD68 KP-1 Dako - 
KIT polyclonal Dako +++ 

PDGFRA polyclonal Santa Cruz, CA, USA + 
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ment based on repeated serial CT, MRI, PET, 
cytology and laboratory tests is reported. The 
small cell carcinoma of the brain may be the 
primary tumor. However, it is possible that the 
brain small cell carcinoma is a metastatic lesion 
of occult small cell lung carcinoma or extrapul-
monary small cell carcinoma. In addition, pro-
tein expression of KIT and PDGFRA were exam-
ined.  
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Shimizu Hospital, Miyakami 1231 Shimizu-Ku, Shizu-
oka 424-8636, Japan, Tel: 81-54-336-1111, Fax: 81-
54-336-1315, E-mail: piyo0111jp@yahoo.co.jp  
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