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Case Report
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carcinoma and gastrointestinal stromal tumor of  
the stomach: a case report with immunohistochemical 
and molecular genetic analyses of KIT and PDGFRA
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Abstract: Although the stomach is the most common location for gastrointestinal stromal tumor (GIST) with co-pri-
mary tumors, the synchronous appearance of a poorly differentiated neuroendocrine carcinoma (NEC) and GIST in 
the stomach is extremely rare. To the best of our knowledge, this is the first case of gastric GIST coexisting with gas-
tric NEC to be reported in the literature. The current study reports the case of a 71-year-old male with gastric poorly 
differentiated NEC and GIST discovered incidentally during surgical treatment of the NEC. Immunohistochemistry 
analysis showed that the NEC tumor cells were positive for CK (cytokeratin), CD57, synaptophysin, chromogranin, 
CD117 (KIT protein), Dog-1 (discovered on GIST-1 protein) and CD34. The synchronous GIST immunophenotype 
showed positivity for CD117, Dog-1 and CD34 (100%), whereas staining for CK, SMA, desmin and S100 was nega-
tive. Ki-67 labeling of proliferating cells was 90% in NEC and 1% in GIST. An accurate diagnosis was confirmed by 
immunohistochemical findings. Furthermore, genetic analysis using PCR direct sequencing identified no mutations 
in the KIT (exons 9, 11, 13 and 17) and PDGFRA (exons 12 and 18) genes. The patient developed lymph node me-
tastases and underwent cisplatin-based chemotherapy after the operation. This is the first documented case of syn-
chronous gastric GIST and NEC with the examination of protein expression and gene mutations in KIT and PDGFRA, 
which will help to further understand the etiology and pathogenesis of NEC coexisting with GIST in a gastric location.
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Clinical summary

A 71-year-old male presented at our hospital 
with a 30-day history of increasingly dull stom-
achache. The upper gastrointestinal endosco-
pies performed revealed a 6.0-cm ulcerative 
mass in the antrum of the stomach. Biopsy con-
firmed poorly differentiated carcinoma of the 
stomach. The patient expected further evalua-
tion and surgical treatment. When a distal sub-
total gastrectomy (with subsequent reconstruc-
tion of the gastrointestinal tract) was per-
formed, a 1.3-cm mass was detected on the 
anterior wall of stomach close to the fundus 

ventriculi, and tumor resection from the anteri-
or wall of the stomach was therefore perfor- 
med.

Microscopically, the large mass in the antrum of 
the stomach consisted of medium-sized tumor 
cells with dark nuclei of a round or oval shape, 
which formed solid sheets and nests (Figure 
1A). A total of 29 to 35 lymph nodes were 
involved in metastasis of the carcinoma. 
Neoplastic cells were diffuse and strongly deco-
rated with antibodies against cytokeratin (CK), 
CD57, synaptophysin and chromogranin. These 
cells showed weak staining for CD117 but with 
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focally strong immunoreactivity (10% of tumor 
cells), as well as focally strong staining (1% of 
tumor cells) with a background of negative 
immunoreactivity for Dog-1 (discovered on 
GIST-1 protein). The proliferation index, as mea-
sured with a Ki67/MIB-1 immunostain, was 
approximately 90% (Figure 1E-N). Histology of 
the mass on the anterior wall of the stomach 
showed the lesion to be completely excised, 
and the tumor consisted of relatively bland 
spindle-shaped cells that were immunopositive 
for CD117, Dog-1 and CD34 (100%) (Figure 
1B-D) but negative for CK, SMA, Desmin and 
S-100; no detectable mitoses were seen. 
Consequently, a diagnosis of neuroendocrine 
carcinoma (NEC) grade 3 [Ki67 index > 20%, 
based on the 2010 World Health Organization 
(WHO) classification for gastroenteropancreat-
ic neuroendocrine neoplasms] coexisting with 
low-risk gastrointestinal stromal tumor (GIST) 
(based on criteria of the Armed Forces Institute 
of Pathology) was established. Molecular 
genetic analysis for the KIT (exons 9, 11, 13 
and 17) and PDGFRA (platelet-derived growth 
factor receptor-α (PDGFRA), exons 12 and 18) 
genes was performed in paraffin specimens 
using the PCR direct sequencing method. The 
analysis identified no mutations in the KIT and 
PDGFRA genes. After recovering from the oper-
ation, the patient was sent to the oncology 
department to receive cisplatin-based chemo- 
therapy.

Discussion

GISTs are the most common mesenchymal 
neoplasia in the gastrointestinal tract, but 
almost one-third of GISTs are discovered inci-
dentally during investigative or therapeutic pro-
cedures for unrelated diseases [1]. Incidental 
GIST lesions are generally small in size, and the 
majority show a low mitotic activity [2], as pre-
sented in this case. Approximately 15% of syn-
chronous GISTs and other primary tumors are 
discovered as coincidental findings [2-5], and 
the stomach is the most common location for 
GIST with co-primary tumors (50%) [4]. Agaimy 
A [1] conducted a review of the literature and 
their own records for cases with sporadic GISTs 
and other malignancies, which revealed 518 
cancers in 486 GIST patients among 4,813 
cases with informative data. The major types of 
other primary tumors accompanying GIST were 
gastrointestinal carcinomas (47%), lymphoma/

leukemia (7%), carcinomas of the prostate (9%), 
breast (7%), kidney (6%), lung (5%), female geni-
tal tract (5%), and carcinoid tumors (3%). In the 
study by Liu YJ [2], which analyzed 54 cases of 
incidental GIST in 311 patients with GIST-
accompanying epithelial malignant tumors in 
China, the coexistence of non-GIST cancer 
included esophageal squamous cell carcinoma 
(50%), gastric adenocarcinoma (42.6%), pan-
creatic adenocarcinoma (3.8%) and colorectal 
adenocarcinoma (3.8%), but not a single case 
of endocrine carcinoma was reported. Although 
the synchronous appearance of a neuroendo-
crine tumor and GIST in the stomach has been 
occasionally reported [6, 7], this is the first doc-
umented case of GIST coexisting with a poorly 
differentiated neuroendocrine carcinoma in 
gastric location in the English literature. 

GISTs stem from interstitial Cajal cells located 
within the wall of the gastrointestinal tract and 
show characteristic immunoreactivity for 
CD117 due to activation of the KIT tyrosine 
kinase by somatic mutation. In addition, 
although these neuroendocrine neoplasms 
arise from cells of the diffuse neuroendocrine 
system, CD117 expression in NEC has been 
identified [8, 9], suggesting that NEC and GIST 
may share oncogenic mechanisms. We evalu-
ated immunoreactivity for CD117 and per-
formed genetic analysis using the PCR direct 
sequencing method in NEC. The results showed 
that the tumor cells were positive for CD117 
but free of KIT gene mutations (exons 9, 11, 13 
and 17), which is consistent with the literature. 
According to recent studies, with the exception 
of GIST, CD117 may also been identified in a 
wide variety of carcinomas [9, 10], but the large 
size samples studies mainly focused on lung 
and gastrointestinal NECs. Approximately 25% 
of gastrointestinal NECs and 70% of pulmonary 
NECs express CD117 [8, 11-14]. Interestingly, 
with the exception of one case of metastatic 
NEC in the pelvis without evidence of a primary 
tumor that showed KIT overexpression associ-
ated with a KIT exon 11 mutation [15], none of 
the previously reported NECs accompanying 
GIST showed mutations in KIT exon 9, 11, 13 or 
17 or in PDGFRA exon 12 or 18, as typically 
observed in GISTs [10-12, 16], indicating that 
there is no correlation between positive immu-
nostaining and the occurrence of activating 
mutations in KIT and PDGFRA. KIT activation in 
NEC tumor cells without the acquisition of acti-



Synchronous neuroendocrine carcinoma and gastrointestinal stromal tumor

9078 Int J Clin Exp Pathol 2014;7(12):9076-9080



Synchronous neuroendocrine carcinoma and gastrointestinal stromal tumor

9079 Int J Clin Exp Pathol 2014;7(12):9076-9080

vating mutations is postulated to be due to 
autocrine and/or paracrine stimulation of the 
receptor by its ligand or to cross-activation by 
other kinases and/or loss of regulatory phos-
phatase activity.

In summary, this report describes a rare case 
of the simultaneous occurrence of a GIST with 
a poorly differentiated NEC in the stomach, the 
combination of which has not been reported in 
literature to the best of our knowledge. This 
gastric NEC expressed KIT and PDGFRA protein 
but was free of KIT and PDGFRA gene 
mutation.

Acknowledgements

This work was supported by the National 
Natural Science Foundation of China (Grant No. 
81302163), Excellent Academic Leaders of 
Shanghai Pudong New Area (Grant No. 
PWRd2013-01). We also thank American 
Journal Experts for providing language help. 

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Weixiang Chen, 
Department of Pathology, Shanghai Gongli Hospital, 
219 Miaopu Road, Shanghai 200135, China. E-mail: 
cwx7511@sohu.com

References

[1] Agaimy A, Wunsch PH, Sobin LH, Lasota J, 
Miettinen M. Occurrence of other malignan-
cies in patients with gastrointestinal stromal 
tumors. Semin Diagn Pathol 2006; 23: 120-
129.

[2] Liu YJ, Yang Z, Hao LS, Xia L, Jia QB, Wu XT. 
Synchronous incidental gastrointestinal stro-
mal and epithelial malignant tumors. World J 
Gastroenterol 2009; 15: 2027-2031.

[3] Goncalves R, Linhares E, Albagli R, Valadão M, 
Vilhena B, Romano S, Ferreira CG. Occurrence 

of other tumors in patients with GIST. Surg 
Oncol 2010; 19: e140-143.

[4] Ferreira SS, Werutsky G, Toneto MG, Alves JM, 
Piantá CD, Breunig RC, Brondani da Rocha A, 
Grivicich I, Garicochea B. Synchronous gastro-
intestinal stromal tumors (GIST) and other pri-
mary cancers: case series of a single institu-
tion experience. Int J Surg 2010; 8: 314-317.

[5] Sun XY, Wu QS, Geng ZH, Li Q, Wang LL, Li XG. 
Clinicopathologic features of gastrointestinal 
stromal tumor with synchronous carcinoma. 
Zhonghua Bing Li Xue Za Zhi 2013; 42: 739-
743.

[6] Samaras VD, Foukas PG, Triantafyllou K, 
Leontara V, Tsapralis D, Tsompanidi EM, 
Machairas A, Panayiotides IG. Synchronous 
well differentiated neuroendocrine tumour and 
gastrointestinal stromal tumour of the stom-
ach: a case report. BMC Gastroenterol 2011; 
11: 27.

[7] Duman DG, Eren F, Yegin EG, Ikinci A, Yegen C. 
Synchronous appearance of gastrointestinal 
stromal tumor and neuroendocrine tumor in 
stomach: review of the literature and manage-
ment strategies. Turk J Gastroenterol 2012; 
23: 258-261.

[8] Akintola-Ogunremi O, Pfeifer JD, Tan BR, Yan Y, 
Zhu X, Hart J, Goldblum JR, Burgart L, Lauwers 
GY, Montgomery E, Lewin D, Washington K, 
Bronner M, Xiao SY, Greenson JK, Lamps L, 
Lazenby A, Wang HL. Analysis of protein ex-
pression and gene mutation of c-kit in colorec-
tal neuroendocrine carcinomas. Am J Surg 
Pathol 2003; 27: 1551-1558.

[9] Terada T. Primary small cell carcinoma of the 
maxillary sinus: a case report with immunohis-
tochemical and molecular genetic study involv-
ing KIT and PDGFRA. Int J Clin Exp Pathol 
2012; 5: 264-269.

[10] Terada T. Primary small cell carcinoma of the 
stomach: a case report with an immunohisto-
chemical and molecular genetic analysis. Int J 
Clin Exp Pathol 2013; 6: 524-530.

[11] Ishikubo T, Akagi K, Kurosumi M, Yamaguchi K, 
Fujimoto T, Sakamoto H, Tanaka Y, Ochiai A. 
Immunohistochemical and mutational analy-
sis of c-kit in gastrointestinal neuroendocrine 
cell carcinoma. Jpn J Clin Oncol 2006; 36: 
494-498.

Figure 1. (A) Neuroendocrine carcinoma (NEC) consisting of poorly differentiated tumor cells with many mitosis 
forming solid sheets and nests and (B) gastrointestinal stromal tumor (GIST) consisting of bland spindle-shaped 
cells without mitosis (H&E, ×400). (C and D) Strong CD117 and Dog-1 immunoreactions were noted in all tumor 
cells of the GIST (immunoperoxidase, ×400). Dog-1 staining showed focally strong immunoreactivity (1% of tumor 
cells) (E) with a background of negative immunoreactivity (F) and CD117 staining showed largely weak staining (G) 
but focally strong immunoreactivity (10% of tumor cells) (H) in the NEC (immunoperoxidase, ×200 and ×400, re-
spectively). CK staining was strongly positive in NEC cells (I), with a high proliferation rate indicated by Ki67 labeling 
(J), but was essentially negative in GIST cells (K) with a low Ki67 proliferation index (L) (immunoperoxidase, ×400). 
CD57 (M), chromogranin (N) and synaptophysin (O) staining demonstrated strong reactivity in NEC cells (immuno-
peroxidase, ×400).
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