
 

 

Introduction 
 
Small cell carcinoma can occur in any organ, 
but the great majority develops in the lung. 
Small cell lung carcinoma (SCLC) shows aggres-
sive behavior and poor prognosis. Recent stud-
ies of SCLC have shown that KIT protein is ex-
pressed in 30-100% of SCLC [1-10]. The differ-
ence of the percentage may be due to different 
primary antibodies used, staining methods, in-
cubation periods, and interpretation of the im-
munostaining. In addition, one report showed 
that a few KIT gene mutations were present in 
SCLC [8], but others did not [7, 9, 10]. Platelet-
derived growth factor receptor-α (PDGFRA) pro-
tein in SCLC has not been reported. PDFFRA 
gene in SCLC has been investigated in only one 
study [10], which showed no mutations in 31 
cases of SCLC. However, such studies have not 

been performed in the yellow race including 
Japanese. 
 
KIT and PDGFRA genes, both mapped to 4q12, 
encode receptor tyrosine kinase oncoprotein 
called KIT (CD117) and PDGFRA, respectively 
[11-16]. Both molecules are transmembranous 
oncoprotein involved in tumorigenesis of some 
neoplasms including gastrointestinal stromal 
tumor (GIST), acute myeloid leukemia, mast cell 
neoplasms, germ cell tumors, melanoma, neu-
roendocrine carcinomas, large cell neuroendo-
crine carcinoma and SCLC [11-16]. The hot 
spots of gene mutations are exons 9, 11, 13, 
and 17 of KIT gene and exons 12 and 18 of 
PDGFRA gene [11-16]. 
 
The author retrospectively investigated the pro-
tein expression of KIT and PDGFRA, gene muta-
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months) and PDGFRA-negative cases (median, 12 months). The protein expressions of KIT and PDGFRA did not corre-
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tions of KIT and PDGFRA, and implications of 
clinical survival in 54 Japanese cases with 
SCLC.  
 
Materials and methods 
 
The author retrieved 54 consecutive lung biopsy 
samples (recent 20 years) of SCLC of 54 Japa-
nese patients in our hospital. The mean age of 
the patients was 63.4±11.4 years (Table 1). Of 
the 54 cases, 52 were dead and 2 are alive 
(Table 1). Male to female ratio was 52:2. Smok-
ers were 46 cases (85%). The 54 patients with 
SCLC accounted for almost 100% of patients 
with SCLC who underwent lung biopsy. All the 
54 patients were treated in our hospital with 
cisplatin-based chemotherapy and radiation.  
 
The samples had been embedded in paraffin 
blocks. Several 3-μm sections were cut, and one 
of them was stained with hematoxylin and eo-
sin. The remaining sections were immunohisto-
chemically examined, using the Dako’s Envision 
method as previously reported [17-20], for KIT 
(polyclonal, dilution=1:100, Dako, Glostrup, 
Denmark) and PDGFRA (polyclonal, 1:100, 
Santa Cruz, CA, USA). The incubation period of 
each primary antibody was overnight. The diag-
nosis of SCLC was also confirmed by immuno-
histochemical staining for neuron-specific 
enolase (clone BBS/NC/Vl-H14, 1:200, Dako), 
chromogranin (clone DAK-A3, 1:200, Dako), 
synaptophysin (polyclonal, 1:200, Dako), and 
CD56 (cone UJ13A, 1:150, Dako). The immuno-
histochemical scoring was performed according 
to the current scoring system of HER2/neu of 
breast cancer [21]. That is, in cases of positive 
cells < 10% was negative, and those > 10% was 
positive. In the positive cases, the scoring was 
performed according the strength of the immu-
nostaining. Therefore, the immunohistochemi-
cal staining patterns of KIT and PDGFRA were 
categorized as follows: strong membranous ex-
pression 3+ (Figure 1A for KIT, and Figure 2A for 
PDGFRA), moderate membranous expression 
2+ (Figure 1B for KIT, and Figure 2B for 
PDGFRA), weak membranous expression 1+ 
(Figure 1C for KIT, and Figure 2C for PDGFRA). 
Cases with positive cells < 10% was labeled as - 
(negative). Five cases of gastric GIST and five 
cases of uterine leiomyoma were employed as 
positive and negative controls, respectively. 
 
A molecular genetic analysis of KIT gene (exons 
9, 11, 13, and 17) and PDGFRA gene (exons 12 
and 18) was performed in 20 cases by the PCR 

direct sequencing method, as previously re-
ported [22-35]. The exons of both genes were 
selected because they are frequent mutation 
sites [11-16]. The primers are shown in Table 2. 
In brief, genomic DNA was extracted from paraf-
fin sections with proteinase K digestion and 
phenol/chloroform extraction, and subjected to 

Figure 1. Expression of KIT. A: Strong membranous 
expression of KIT in small cell lung carcinoma. Immu-
nostaining, X400. B: Moderate membranous expres-
sion of KIT in small  cell  lung carcinoma. Immu-
nostaining, X400. C: Weak membranous expression 
of KIT in small cell lung carcinoma. Immunostaining, 
X400. 



Small cell lung carcinoma  

 
 
333                                                                                                       Int J Clin Exp Pathol 2012;5(4):331-338 

 
Table 1. Results of immunohistochemistry and patients’ survival, smoking, and stage 
Case Age Gender KIT PDGFRA Survival Smoking TNM Stage 
No. (yrs)       (months)       
1 49 male +3 +2 14 mo + T2N1M0 II 
2 52 male +3 +2 11 mo + T3N1Mx III 
3 75 male +3 +2 7 mo + T2M0N0 I 
4 64 male +3 +2 11 mo + T2N2M1 IV 
5 68 male +3 +2 14 mo + T1NxM1 IV 
6 62 male +3 +2 7 mo + T3N2M1 IV 
7 46 male +3 +2 9 mo + T2NxM1 IV 
8 79 male +3 +2 8 mo + T2N1M1 IV 
9 63 male +3 +1 14 mo + T2N0M0 I 
10 71 male +3 +1 12 mo + T2N0M0 I 
11 68 male +3 +1 9 mo - T3N2M0 III 
12 51 male +3 +1 21 mo + T1N0M0 I 
13 67 male +3 +1 9 mo + T2N0M0 I 
14 82 male +3 +1 alive (5mo) + T2N1Mx II 
15 53 male +3 +1 21 mo + T1N0M0 I 
16 49 male +3 +1 12 mo + T2NxM1 IV 
17 65 male +3 +1 15 mo + T2N2M0 III 
18 71 male +3 +1 4 mo - T4N3M1 IV 
19 60 male +3 +1 15 mo + T2N0M0 I 
20 77 male +3 +1 19 mo + T1N0M0 I 
21 82 male +3 +1 6 mo + T3N2Mx III 
22 81 female +3 +1 8 mo - T2N1M0 II 
23 57 male +3 +1 14 mo + T1N1M0 II 
24 67 male +3 +1 17 mo + T1N0M0 I 
25 73 male +3 +1 8 mo + T2N0M0 I 
26 59 male +3 - 11 mo + T2N0M0 I 
27 78 female +3 - 12 mo - T2N0M0 I 
28 56 male +3 - 12 mo + T2N1Mx II 
29 68 male +3 - 17 mo + T1N0M0 I 
30 55 male +3 - 26 mo - T1N0M0 I 
31 62 male +3 - 10 mo + T2N1M1 IV 
32 63 male +3 - alive (7mo) + T2N1M0 II 
33 66 male +3 - 3 mo + T4N3M1 IV 
34 65 male +3 - 12 mo + T2N0Mx I 
35 71 male +3 - 16 mo + T2N0M0 I 
36 64 male +2 +3 21 mo + T1N0M0 I 
37 52 male +2 +3 11 mo + T2NxMx I 
38 75 male +2 +2 13 mo + T2N0M0 I 
39 81 male +2 +2 8 mo + T4NxM1 IV 
40 59 male +2 +2 17 mo - T2N0M0 I 
41 35 male +2 +2 9 mo + T2NoM0 I 
42 43 male +2 +2 8 mo + T3N2M1 IV 
43 73 male +1 +2 17 mo - T2N0M0 I 
44 49 male +1 +2 16 mo + T2N1M0 II 
45 39 male +1 +2 6 mo + T3N2M1 IV 
46 59 male +1 - 15 mo + T1N0M0 I 
47 75 male +1 - 7 mo + T3N2M1 IV 
48 48 male +1 - 8 mo + T2N1M0 II 
49 65 male +1 - 13 mo + T1N0M0 I 
50 79 male +1 - 3 mo + T4N3M1 IV 
51 64 male +1 - 26 mo - T1N0M0 I 
52 73 male +1 - 15 mo + T2N0M0 I 
53 62 male +1 - 6 mo + T3N1M1 IV 
54 55 male +1 - 12 mo + T2N0M0 I 
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PCR for 40 cycles (94ºC for one minute, 52ºC 
for one minute, 72ºC for one minute), using a 
thermal cycler (GeneAmp PCR system 9700, 
Applied Biosystems, ABI, CA). The annealing 
temperature was 53ºC. PCR products were ex-
tracted, and subjected to a computed automatic 
DNA sequencer (ABI PRISM 3100 Genetic Ana-
lyzer, Applied Biosystems, ABI, CA). Two cases of 
gastric GIST and two cases of uterine leio-
myoma were used as positive controls and 
negative controls, respectively. 
 
Results 
 
No mutations of KIT and PDGFRA genes were 
recognized in all the 20 cases of SCLC. The two 
GISTs used as positive controls showed two 
point mutations of KIT gene. The two uterine 
leiomyomas used as negative controls showed 
no mutations of KIT and PDGFRA genes. 
 
Immunohistochemically, KIT protein expression 
(Figure 1A, 1B and 1C) was recognized in all the 
54 cases (100%) (Table 1). Strong KIT expres-
sion (+3) (Figure 1A) was present in 35 cases 
(65%), moderate expression (2+) (Figure 1B) in 
7 cases (13%), and weak expression (+1) 
(Figure 1C) in 12 cases (22%) (Table 1). 
PDGFRA expression (Figure 2A, 2B and 2C) was 
recognized in 35 cases (65%); strong expres-
sion (+3) (Figure 2A) in 2 cases (4%), moderate 
expression (+2) (Figure 2B) in 16 cases (30%), 

Table 2. Primer sequence 
Forward Reverse 
KIT exon 9   
5’-TCC TAG AGT AAG CCA GGG CTT-3’ 5’-TGG TAG ACA GAG CCT AAA CAT CC-3’ 
KIT exon11   
5’-GAT CTA TTT TTC CCT TTC TC-3’ 5’AGC CCC TGT TTC ATA CTG AC-3’ 
KIT exon 13   
5’-GCT TGA CAT CAG TTT GCC AG -3’ 5’-AAA GGC AGC TTG GAC ACG GCT TTA-3’ 
KIT exon 17   
5’-CTC CTC CAA CCT AAT AGT GT-3’ 5’-GTC AAG CAG AGA ATG GGT AC-3’ 
PDGFRA exon12   
5’-TTG GAT ATT CAC CAG TTA CCT GTC-3’ 5’-CAA GGG AAA AGC TCT TGG-3’ 
PDGFRA exon 18   
5’-ACC ATG GAT CAG CCA GTC TT-3’ 5’-TGA AGG AGG ATG AGC CTG ACC-3’ 

 

Figure 2. Expression of platelet-derived growth factor receptor
-α (PDGFRA). A: Strong membranous expression of PDGFRA in 
small cell lung carcinoma. Immunostaining, X400. B: Moder-
ate membranous expression of PDGFRA in small cell lung 
carcinoma.  Immunostaining,  X400.  C:  Weak membranous 
expression of PDGFRA in small cell lung carcinoma. Immu-
nostaining, X400 
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weak expression (+1) (Figure 2C) in 17 cases 
(31%), and negative expression (-) in 19 cases 
(35%) (Table 1). There was no significant differ-
ence between KIT scores and PDGFRA scores. 
The 5 gastric GISTs used as positive control 
showed strong KIT and moderate to weak 
PDGFRA expressions. The five uterine leiomyo-
mas used as negative controls were negative for 
KIT and PDGFRA. 
 
The survival is shown in Table 1. The overall 
median survival after initial diagnosis was 13 
months (n=52). There was no significant differ-
ence in the survival between strong KIT (+3) 
expression cases (median survival=12 months, 
n=34) and cases of KIT expression less than +3 
(median survival=11 months, n=18) (Figure 3). 
Likewise, there was no significant difference in 
the survival between PDGFRA-positive cases 
(median survival=11 months, n=34) and 
PDGFRA-negative cases (median survival=12 
months, n=18) (Figure 4). There was a correla-
tion between short survival and advanced 
stage. There were no correlations between KIT 
and PDGFRA expressions and smoking, gender, 
and disease stage (Table 3).  
 
Discussion 
 
The sensitivity and specificity of immunohisto-
chemistry and gene mutational status in the 
present study appears confirmative. The author 
investigated the gene status in 20 cases. Fur-
ther, the results of positive and negative con-
trols for immunohistochemistry and gene analy-
sis confirm the immunostaining and gene analy-
sis of the SCLC in the present study. Further-
more, the author identified many gene muta-
tions of KIT and PDGFRA in GIST, Extra-GISTs, 
and germ cell tumors [20-26] which were per-
formed in the similar or same periods. In addi-

tion, the author could not detect mutations of 
KIT and PDGFRA genes in extra-pulmonary 
small cell carcinomas [25-30]. 
 
KIT is expressed in various tumors including 
GIST, mast cell neoplasm, melanoma, germ cell 
tumor, hematopoietic malignancies, and SCLC 
[13, 16]. However, these reports are mainly 
from developed country of the white race, and 
such reports of the yellow race including Japan 
are very rare. Therefore, the author investigated 
KIT and PDGFRA in Japanese patients. 
 
The KIT protein expression in SCLC varies 
among researchers [1-10]; it is reported to be 
100% [1], 73% [2], 37% [3], 60% [4], 78% [5], 
53% [6], 40% [8], 64% [9], and 30% [10]. The 
present case was 100%, similar to RaPoint et 

Table 3. Means and standard deviations of KIT and PDGFRA scores between smokers and non-smokers, 
between female and male, and between stages I+II and stages III+IV 
  KIT score PDGFRA score 
Non-smoker (n=8) 2.375±0.875 1.000±0.707 
Smoker (n=46) 2.434±0.825 1.066±0.904 
  KIT score PDGFRA score 
Female (n=2) 3±0 0.5±0.5 
Male (n=52) 2.432±0.822 1.039±0.906 
  KIT score PDGFRA score 
Stages I+II (n=34) 2.382±0,840 0.911±0.9193 
Stages III+IV (n=20) 2.500±0.806 1.200±0.8124 
There are significant differences in the both scores between smokers and non-smokers, between female and male, and between 
stages I+II and stages III+IV. (p>0.05) (Student’s t test) 

Figure 3. Kaplan-Meier survival in KIT 3+ group and 
KIT <3+ group. No significant difference is recog-
nized (log-rank test).  
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al. [1]. The various percentages may be due to 
antibody used, immunohistochemical proce-
dures, or interpretation of the immunohisto-
chemical stains. In the present study, the author 
employed the sensitive Dako’s Envision meth-
ods, the period of primary antibody was over-
night, suggesting that the data of the present 
study is more accurate. In any way, the present 
study suggests that SCLC in Japanese patients 
shows high KIT protein expression. KIT expres-
sion without KIT gene mutations is thought to 
be due to KIT gene amplification [10].  
 
The prognostic implications of positive KIT pro-
tein in SCLC have been controversial, and no 
definite conclusions have been obtained [2-6, 
8]. Some authors claimed that patients with KIT-
positive SCLC showed good prognosis [36], 
while others, in contrast, demonstrated that 
patients with KIT-positive SCLC showed poor 
prognosis [3, 6] and still others identified that 
there was no correlation between KIT positivity 
and prognosis [2]. The present study showed 
that there was no significant correlation in the 
survival between strong KIT-positive cases and 
weak KIT-positive cases in Japanese. More stud-
ies are required because if activating KIT muta-
tions are present, treatment of imatinib mesy-
late may be effective [10, 16]. 
 
KIT mutations are frequent in GIST, acute mye-
loid leukemia and mast cell neoplasms [16]. 

With regard to SCLC, one report showed a few 
KIT mutations [8], while others indicated no KIT 
mutations in SCLC [7, 9, 10]. Boldrini et al. [8] 
examined exons 9 and 11 of KIT gene, and re-
ported that two mutations in exon 9 and three 
mutations in exon 11 were found in 60 SCLC. In 
contrast, Sihto et al. [10] showed no mutations 
(exons 9, 11, 13, and 17) in 31 SCLC. Mojika et 
al. [7] found no KIT mutations (exon 17) in 23 
cases of KIT-positive SCLC. Burger et al. [9] 
identified no KIT gene mutations (exon 11) in 
26 SCLC. The present Japanese study showed 
no KIT mutations (exons 9, 11, 13, and 17) in 
20 SCLC. Taken together, it can be concluded 
that KIT gene mutations are none or very few in 
SCLC.  
 
To the best of the author’s knowledge, there is 
only one study of PDGFRA mutations in SCLC 
[10]. Sihto et al. [10] found no PDGFRA muta-
tions (exons 11 and 17) in 31 SCLC. The pre-
sent case also identified no PDGFRA mutations 
(exons 12 and 18) in the 20 Japanese cases. 
Therefore, it can be concluded that PDGFRA 
mutations are absent in SCLC. 
 
PDGFRA protein expression has not been re-
ported in SCLC, to the best of the author’s 
knowledge. The present study, for the first time, 
demonstrated that 35 cases of the 54 cases 
(65%) were positive for PDGFRA protein. This 
suggests that a small amount of PDGFRA pro-
tein is present in 65 % of SCLC of Japanese pa-
tients. Clinical implications of PDGFRA have 
been unknown. The present study, for the first 
time, demonstrated that there was no correla-
tion between PDGFRA expression and survival. 
Much more studies are needed in PDGFRA ex-
pression and PDFGRA gene mutations in SCLC. 
 
Finally, the present study showed that there 
were no correlations between expressions of 
KIT and PDGFRA and gender, smoking, and dis-
ease stage.  
 
In summary, the present study suggests, in 
Japanese population, that mutations of KIT and 
PDGFRA genes were absent in SCLC of Japan, 
that KIT protein expression is present in 100%, 
that PDGFRA protein expression is present in 
65%, and that KIT and PDGFRA protein expres-
sions do not correlate with survival, gender, 
smoking, and disease stage. 
 
Address correspondence to: Dr. Tadashi Terada, De-
partment of Pathology, Shizuoka City Shimizu Hospi-

Figure 4. Kaplan-Meier survival in PDGFRA-positive 
group and PDGFRA-negative group.  No significant 
difference is recognized (log-rank test). 



Small cell lung carcinoma  

 
 
337                                                                                                       Int J Clin Exp Pathol 2012;5(4):331-338 

tal, Miyakami 1231 Shimizu-Ku, Shizuoka, 424-
8636, Japan Tel: 81-54-336-1111; Fax: 81-54-336-
1315; E-mail: piyo0111jp@yahoo.co.jp 
 
References 
 
[1] LaPoint RJ, Bourne PA, Wang HL, Xu H. Coex-

pression of c-kit and bcl-2 in small cell carci-
noma and large cell neuroendocrine carcinoma 
of the lung. Appl Immunohistochem Mol Mor-
phol 2007; 15: 401-406. 

[2] Lopes-Martin A, Ballenstin C, Garcia-Carbonero 
R, Castano A, Lopez-Rios F, Lopes-Encuentra A, 
Sanchez-Cespedes M, Castellano D, Bar-
tolomes A, Cortes Funes H, Paz-Ares L. Prognos-
tic value of KIT expression in small cell lung 
carcinoma. Lung Cancer 2007; 56: 405-413. 

[3] Micke P, Basral M, Faldum A, Bittinger F, Ronn-
strand L, Blaukat A, Beeh KM, Oesch F, Fischer 
B, Buhl R, Hengstler JG. Characterization of c-
kit expression in small cell lung carcinoma: 
prognostic and therapeutic implications. Clin 
Cancer Res 2003; 9: 188-194. 

[4] Camps C, Sirera R, Bremnes RM, Garde J, Sa-
font MJ, Blasco A, Berrocal A, Sanchez JJ, Cala-
buig C, Marrorell M. Analysis of c-kit expression 
in small cell lung carcinoma: prevalence and 
prognostic implications. Lung Cancer 2006; 52: 
343-347. 

[5] Rossi G, Cavazza A, Marchioni A, Miggaldi M, 
Bavierli M, Fracciolongo N, Petruzzelli S, Longo 
L, Tamberi S, Crino L. KIT expression in small 
cell carcinoma of the lung: effects of chemo-
therapy. Mod Pathol 2003; 16: 1041-1047. 

[6] Naeem M, Dahiya M, Clark JI, Creech SD, Alkin 
S. Analysis of c-kit protein expression in small-
cell lung carcinoma and its implications for 
prognosis. Hum Pathol 2002; 33: 1182-1187. 

[7] Mojica WD, Saxena R, Starostik P, Cheney RT. 
CD117 + small cell lung cancer lacks the asp 
816 val point mutation in exon 17. Histopathol-
ogy 2005; 47: 517-522. 

[8] Boldrini L, Ursino S, Gisfredi S, Faviana P, Do-
nati V, Camcci T, Lucchi M, Mussi A, Basolo F, 
Pingitore R. Fontanini G. Expression and muta-
tional status of c-kit in small-cell lung cancer: 
prognostic relevance. Clin Cancer Res 2004; 
15: 4101-4108. 

[9] Burger H, Den Bakker MA, Stoter G, Verweij J, 
Nooter K. Lack of c-kit exon 11 activating muta-
tions in c-kit/CD117-positive SCLC tumor speci-
mens. Eur J Cancer 2003; 39: 793-799. 

[10] Sihto H, Sarlomo-Rikara M, Tynnienen O, Tan-
ner M, Andersson LC, Franssila K, Nupponen 
NN, Joensuu H. KIT and platelet-derived growth 
factor receptor alpha tyrosine kinase gene mu-
tations and KIT amplifications in human solid 
tumors. J Clin Oncol 2005; 23: 49-57. 

[11] Hirota S, Isozaki K. Pathology of gastrointesti-
nal stromal tumor. Pathol Int 2006; 56: 1-9. 

[12] Losota J, Miettinen M. KIT and PDGFRA muta-

tions in gastrointestinal stromal tumors (GISTs). 
Semin Diang Pathol 2006; 23: 91-101. 

[13] Miettinen M, Lasota J. Gastrointestinal stromal 
tumor: review on morphology, molecular pathol-
ogy, prognosis, and differential diagnosis. Arch 
Pathol Lab Med 2006; 130: 1466-1478. 

[14] Hirota S, Isozaki K, Moriyama Y, Hashimoto K, 
Nishida T, Ishiguro S, Kawano K, Hanada M, 
Kurata A, Takeda M, Muhammad Tunio G, Ma-
tsuzawa Y, Kanakura Y, Shimomura Y, Kita-
mura Y. Gain-of-function mutations of c-kit in 
human gastrointestinal stromal tumor. Science 
1998; 279: 577-580. 

[15] Hirota S, Ohashi A, Nishida T, Isozaki K, Kino-
shita K, Shinomura Y, Kitamura Y. Gain-of-
function mutations of platelet-derived growth 
factor receptor alpha gene in gastrointestinal 
stromal tumor. Gastroenterology 2003; 125: 
660-667. 

[16] Miettinen M, Lasota J. KIT (CD117): a review on 
expression in normal and neoplastic tissue, and 
mutations and their clinicopathologic correla-
tion. Appl Immunohistochem Mol Morphol 
2005: 13: 205-220. 

[17] Terada T, Kawaguchi M, Furukawa K, Sekido Y, 
Osamura Y. Minute mixed ductal-endocrine 
carcinoma of the pancreas with predominant 
intraductal growth. Pathol Int 2002; 52: 740-
746. 

[18] Terada T, Kawaguchi M. Primary clear cell ade-
nocarcinoma of the peritoneum. Tohoku J Exp 
Med 2005; 271: 271-275. 

[19] Terada T, Tanigichi M. Intraductal oncocytic 
papillary neoplasm of the liver. Pathol Int 2004; 
54: 116-123. 

[20] Terada T. Ductal adenoma of the breast: Immu-
nohistochemistry of two cases. Pathol Int 2008; 
58: 801-805. 

[21] Gown AM, Goldstein LC, Barry TS, Kussick SJ, 
Kandalaft PL, Kim PM, Tse CC. High concor-
dance between immunohistochemistry and 
fluolescent in situ hybridization testing for 
HER2 status in breast cancer requires a nor-
malized IHC scoring system. Mod Pathol 2008; 
21: 1272-1277. 

[22] Terada T. Gastrointestinal stromal tumor of the 
uterus: a case report with genetic analyses of c-
kit and PDGFRA genes. Int J Gynecol Pathol 
2009; 28; 29-34. 

[23] Terada T. Primary extragastrointestinal stromal 
tumors of the transverse mesocolon without c-
kit mutations but with PDGFRA mutations. Med 
Oncol 2009; 26: 233-237. 

[24] Terada T. Primary multiple extragastrointestinal 
stromal tumors of the omentum with different 
mutations of c-kit gene. Would J Gastroenterol 
2008; 14: 7256-7259. 

[25] Terada T. Mediastinal seminoma with multiple 
KIT gene mutations. Pathology 2009; 41: 695-
697. 

[26] Terada T. Mutations and protein expression of 
KIT and PDGFRA genes in ipsilateral testicular 



Small cell lung carcinoma  

 
 
338                                                                                                       Int J Clin Exp Pathol 2012;5(4):331-338 

seminomas: an immunohistochemical and 
molecular genetic study. Appl Immunohisto-
Chem Mol Morphol 2011; 19; 450-453. 

[27] Terada T. Primary small cell carcinoma of the 
mediastinum: A case report with immunohisto-
chemical and molecular genetic analyses of KIT 
and PDGFRA genes. Med Oncol 2009; 26: 247-
250. 

[28] Terada T. Primary small cell carcinoma of the 
ureter: A case report involving immunohisto-
chemical and molecular genetic analyses of KIT 
and PDGFRA genes. Pathology 2010; 42: 101-
102. 

[29] Terada T. Autopsy case of primary small cell 
carcinoma of the urinary bladder: KIT and 
PDGFRA expression and mutations. Pathol Int 
2009; 59: 247-250. 

[30] Terada T. KIT and PDGFRA in esophageal small 
cell carcinoma. Int J Clin Exp Pathol 2011; 4: 
718-721. 

[31] Terada T. Low incidence of KIT gene mutations 
and no PDGFRA gene mutations in primary 
cutaneous melanoma: an immunohistochemi-
cal and molecular genetic study of Japanese 
cases. Int J Clin Oncol 2010; 15; 453-456. 

[32] Terada T. Amelanotic malignant melanoma of 
the esophagus: report of two cases with immu-
nohistocheimcal and molecular genetic study of 
KIT and PDGFRA. World J Gastroenterol 2009: 
15: 2679-2683. 

[33] Terada T. Gastrointestinal stromal tumor of the 
digestive organs: a histopathologic study of 31 
cases in a single Japanese institute. Int J Clin 
Exp Pathol 2010: 3: 162-168. 

[34] Terada T. Primary small cell carcinoma of the 
pleura: A case report with immunohistochemi-
cal and molecular genetic analyses of KIT and 
PDGFRA genes. Med Oncol 2010; 27: 1119-
1122. 

[35] Terada T. Large cell neuroendocrine carcinoma 
with sarcomatous changes of the endometrium: 
a case report with immunohistochemical stud-
ies and molecular genetic study of KIT and 
PDGFRA. Pathol Res Pract 2010; 206: 420-
425. 

[36] Rohr UP, Rehfeld N, Pflugfelder L, Geddert H, 
Muller W, Steidl U, Fenk R, Graf T, Schott M, 
Thiele KP, Gabbert HE, Germing U, Kronenwett 
R, Haas R. Expression of the tyrosine kinase c-
kit is an independent prognostic factor in pa-
tients with small cell lung cancer. Int J Cancer 
2004; 20: 259-263. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




