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Abstract. Small cell lung cancer (SCLC) is a type of lung
cancer characterized by a rapid disease progression and
poor prognosis. Its diagnosis is often accompanied by distant
metastasis. A literature review revealed that metastases to the
stomach from breast, lung and esophageal cancer are frequently
reported. While SCLC is a common pathological subtype of
lung cancer, literature on SCLC with gastric metastases is
sporadic. The present study reviewed the literature using data-
bases, including PubMed, WanFang Data and China National
Knowledge Infrastructure, to analyze the clinicopathological
features and outcome of patients with gastric metastases from
SCLC. A total of 11 case reports and 6 retrospective studies
comprising of 19 cases were compared and analyzed. In addi-
tion to the aforementioned studies, a case study describing a
patient who survived for 10 months following a diagnosis of
SCLC with gastric metastases is presented. The aim of the
present study was to increase the understanding regarding the
diagnosis and treatment of SCLC gastric metastasis.

Introduction

The diagnosis of gastric metastasis is challenging in a clinical
setting due to a lack of typical symptoms, with the majority
of cases being identified following an autopsy (1). Previous
studies investigating metastatic tumors in the stomach revealed
that lung, breast and esophagus are common primary tumor
sites, and renal cell carcinoma and malignant melanoma were
also identified (2,3). A retrospective analysis of 54 cases of
metastatic tumors in the stomach reported that 16 cases (25%)
originated from different types of lung cancer, including
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non-small cell lung cancer (NSCLC) and small cell lung
cancer (SCLC) (4). In contrast to primary NSCLC, SCLC is
a less common type of lung cancer that presents with gastric
metastases (5-8). SCLC is characterized by a rapid progres-
sion and a poor prognosis in patients (9). Chemotherapy and
supportive care are routine therapeutic choices for the treat-
ment of late-stage SCLC (10). The current study presents the
case of a female patient diagnosed with SCLC with gastric
metastasis, who benefited from a 10 month survival time
following chemotherapy. A review of the current literature
was also provided to contextualize the findings of the present
study.

Case report

A 77 year old female with no history of smoking or drinking
was admitted to the China-Japan Friendship Hospital (Beijing,
China) on May 23, 2016 after exhibiting a poor appetite,
abdominal distension after meals and occasional epigastralgia
for one month. A chest computed tomography (CT) scan
revealed masses in the left hilar region and left lower lobe
of the lung, indicating the presence of malignant tumors. In
addition, a dispersed distribution of nodules was identified in
left and right lung lobes with lymph node tumefaction in the
left cervical, cardiophrenic angle and retroperitoneal regions.
The left adrenal gland presented with thickening due to the
presence of nodules, suggesting the possibility of metastases.
In addition, pericardial effusion was observed (Fig. 1A). An
abdominal and pelvic CT scan revealed that in the hepatic
hilar and pancreatic peripheral regions, mesenteric roots and
retro-peritoneum, lymph node tumefaction and partial integra-
tion were present, indicating extensive metastasis (Fig. 2A).
A head CT and radionuclide bone imaging identified no
abnormalities. Venous blood of the patient was collected to
detect tumor markers by electrochemiluminescence following
centrifugation. The normal range of the tumor markers carbo-
hydrate antigen 125 (CA125) and neuron specific enolase
(NSE) are <35.00 U/ml and <16.3 ng/ml, respectively (11); the
levels of CA125 and NSE in the patient's blood were above
the normal range (Fig. 3). A circulating tumor cell count of
14.15 FU/3 ml was detected in the serum sample collected
at the first visit, a level which was considerably elevated
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Figure 1. Chest computed tomography scan of the patient. Images were collected on (A) 2016-5-23, (B) 2016-6-27, (C) 2016-9-6, (D) 2016-10-16, (E) 2016-12-28
and (F) 2017-2-7. The arrows indicate the location of the tumor.
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Figure 2. Abdominal computed tomography scans of the patient. Images were collected on (A) 2016-5-24, (B) 2016-7-20, (C) 2016-9-6, (D) 2016-10-28,
(E) 2016-12-27 and (F) 2017-2-7. The arrows indicate the location of the tumor.
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Figure 3. Changes in the tumor marker levels of the patient over time. CA125 and NSE levels decreased with disease palliation and increased with disease

aggravation. CA125, carbohydrate antigen 125; NSE, neuron specific enolase.

compared with the normal range (<8.7 FU/3 ml). A gastros-
copy revealed a solitary lesion in the fundus of the stomach
and a histopathological examination of a gastric specimen
revealed that the patient had SCLC, which had infiltrated the
mucosa and submucosa (Fig. 4 and S1).

The aforementioned gastric specimens were fixed
with 10% formalin for 24 h and embedded in paraffin.
Four to six paraffin embedded samples (~5 gm) including
the complete tumor tissue were selected and stained as
follows. Paraffin-embedded sections were deparaffinized
and immersed in distilled water. The sections were rinsed
three times for 5 min in PBS-T (0.01 M PBS pH 7.4:
KH,PO, 0.02%, N,HPO, 0.29%, KCI1 0.02%, 0.8% NacCl,
0.05% BSA, 0.05% Tween-20 and 0.0015% Triton X-100)
prior to staining. Slides were placed in a wet chamber and
sections were blocked with 3% peroxide-methanol blocking
buffer for >30 min at room temperature. The slides were
incubated with primary antibodies against thyroid transcrip-
tion factor-1 (TTF-1; cat. no. MAB-0677; 1:200; AXIM®
Biotechnologies, Inc.), synaptophysin (Syn; cat. no. kit-0022;
1:200; AXIM® Biotechnologies, Inc.), marker of proliferation
Ki-67 (cat. no. ZM-0166; 1:200; OriGene Technologies, Inc.),
neural cell adhesion molecule 1 (NCAMI; cat. no. kit-0028;
1:200; AXIM® Biotechnologies, Inc.), chromogranin A
(CgA,; cat. no. MAB-0707; 1:200; AXIM® Biotechnologies,
Inc.), cytokeratin 7 (CK7; cat. no. ZM-0069; 1:200; OriGene
Technologies, Inc.), CK20 (cat. no. kit-0025; 1:200; AXIM®
Biotechnologies, Inc.) and caudal type homeobox 2 (CDX-2;
cat. no. RMA-0631; 1:200; AXIM® Biotechnologies, Inc.)
overnight at 4°C. Slides were washed with PBS (3x3 min)
and incubated with horseradish peroxidase-labeled secondary
antibodies (cat. no. 18G48D10, 1:200; OriGene Technologies,
Inc.) for 30-60 min at room temperature. Slides were washed
with PBS (3x3 min) and stained with 3,3'-diaminobenzidine in
the dark at room temperature for 10 min. Hematoxylin (0.7%
for 2 min) was used as a counterstain for the nuclei. Images
(5 fields/slice) were captured using a light microscope at x200

magnification. Immunohistochemical staining for TTF-1,
NCAMI, CgA, Syn and Ki67 was positive (Fig. 3), CK7
staining was positive in a limited area, whereas CK20 and
CDX-2 staining was negative (Fig. S1).

On May 30, 2016, a percutaneous biopsy of the cervical
lymph node suggested the presence of SCLC, as it exhibited
immunohistochemical staining features similar to those of
the gastric specimen (Figs. 5 and S2). The patient was subse-
quently diagnosed with extensive-stage SCLC with gastric
metastases and extensive lymph node metastases according
to the National Comprehensive Cancer Network (NCCN)
Guidelines (12).

Upon admission to the Department of Oncology, the
patient had nutrition deficiency. The patient had an Eastern
Cooperative Oncology Group (13) performance status of 2.
Taking into consideration patient condition and age, etoposide
monotherapy was started on June 7, 2016 (14). Following the
first course of chemotherapy, the patient's general condition and
appetite were markedly improved without significant adverse
effects, such as gastrointestinal reaction. Between June 29 and
November 23, 2016, the patient was treated with an additional
seven courses of systemic chemotherapy with etoposide and
oxaliplatin. Monthly imaging examinations revealed the effec-
tiveness of chemotherapy (Figs. 1B-D and 2B-D), which was
corroborated by a change in the expression of tumor markers.
The expression of CA125 and NSE decreased with disease
palliation and increased with disease aggravation (Fig. 5).
However, on December 28, 2016, thoracic and abdominal
CT images revealed enlarged masses, indicating disease
progression (Figs. 1E and 2E). The second- and third-line
chemotherapy agents, irinotecan with carboplatin (15) and
gemcitabine (16), respectively, were ineffective against these
masses (Figs. 1F and 2F), suggesting chemotherapy resistance
developed.

The patient was referred to the Oncology Department on
March 8§, 2017 as the condition rapidly deteriorated, and liver
dysfunction and anemia were identified. The liver function
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Figure 4. Histopathological view of gastroscopy biopsy specimen. The samples were collected on May 26, 2016. Typical carcinoma (H&E) and immunohisto-
chemistry suggesting high expression of TTF-1, Syn and Ki67 (magnification, x200). TTF-1, thyroid transcription factor-1; Syn, synaptophysin.

Figure 5. Histopathological view of cervical lymph node biopsy specimen. The samples were collected on May 30, 2016. Typical carcinoma (H&E) and
immunohistochemistry suggesting high expression of TTF-1, Syn and Ki67 (magnification, x200). TTF-1, thyroid transcription factor-1; Syn, synaptophysin.

test revealed 200 IU/1 aspartate aminotransferase, 83 I1U/1
alanine aminotransferase, 69.37 ymol/I direct bilirubin and
124.75 umol/1 total bilirubin. Routine blood examination
revealed 86 g/l hemoglobin; the patient exhibited severe jaun-
dice and anorexia. On March 9, 2017, the patient succumbed to
liver failure and an autopsy was refused.

Literature review. Only a limited number of cases of SCLC
gastric metastasis have previously been reported. Databases

including PubMed (https://www.ncbi.nlm.nih.gov/pubmed),
WanFang Data (http://www.wanfangdata.com.cn/index.
html) and China National Knowledge Infrastructure (CNKI;
http://kns.cnki.net/kns/brief/default_result.aspx) were investi-
gated between October 2017 and March 2018 to analyze the
clinicopathological features and outcomes of patients with
SCLC and gastric metastases. Search terms included ‘small
cell lung cancer’, ‘gastric/gastrointestinal/stomach’ and ‘metas-
tasis/metastases’. A total of 11 case reports (17-27) (Table I)
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Table II. Retrospective studies describing small cell lung carcinoma with gastric metastasis.

Author, year Cases (n) Gastric metastasis (n) Sex Clinical presentation Treatment Overall survival (Refs.)
Green 1990 67 11 ND ND ND ND (28)
Ryo et al, 1996 30 1 ND ND ND ND (29)
Yoshimoto et al, 2006 470 3 ND ND ND ND 5)
Kim et al, 2009 28 3 ND ND ND ND (30)
Lee et al, 2011 21 1 M Abdominal pain None 3 months 31)
Liu et al, 2012 12 1 M Epigastric discomfort Chemotherapy 1 year (32)

ND, not described; M, male.

and 6 retrospective studies (5,28-32) including 20 cases were
reviewed (Table IT). As presented in Table 11, gastric metastases
account for only 0.6-16.4% of the total cases of metastasis in
patients with SCLC. As observed in Table I, a total of 7 of the
11 cases of SCLC with gastric metastases presented in patients
>65 years and 9 cases were male patients. SCLC was frequently
identified in patients >65 years with a long history of smoking.
Among the 11 cases, 6 patients were smokers, 1 patient did
not smoke and the information for the other 4 patients was not
available. The female patient reported in the current study did
not have a history of smoking or consuming alcohol and thus
differed from the majority of previously reported cases.

Discussion

The treatment of SCLC is often complicated by the pres-
ence of distant metastases, which typically occur in the
head, bone and adrenal gland; however, gastrointestinal
metastases are less common (30). A previous analysis of
18 consecutive cases of lung cancer with gastrointestinal
tract involvement reported that only 4 cases presented with
stomach metastasis (33). In previous studies, the clinical
prevalence of stomach metastases in patients with lung
cancer was 0.035-3.4% and metastases were diagnosed by
endoscopy or autopsy (30,34).

Lung cancer is typically diagnosed by bronchoscopy,
biopsy of the lymph nodes, positron emission tomography
(PET)-CT and sputum cytology, while stomach metastases
are identified via a gastroscopy (35). A systematic review and
meta-analysis reported that PET/CT is a valuable tool for the
diagnosis of SCLC (36). However, gastric metastasis should
be distinguished from primary gastric carcinoma, as this
influences the therapeutic approach. Criteria for the diagnosis
of gastric metastases include morphologic and immunohisto-
chemical features consistent with a primary pulmonary tumor,
as well as the clinicoradiologic demonstration of a primary lung
tumor and exclusion of tumors elsewhere (37). Xu et al (24)
and Zhang et al (25) reported Ki-67 values of 95 and 60%,
respectively (Table I). The Ki-67 value of the patient described
in the current study was 80%. Ki-67 is of particular impor-
tance in SCLC, as it is indicative of high proliferation (38).
TTF-1 is a tissue-specific transcription factor essential for
the normal development of the lung and its expression has
been detected in various types of lung carcinomas, including
SCLC (39). Therefore, TTF-1 is used to distinguish metastatic

carcinomas of pulmonary origin from other carcinomas (40).
CDX2 expression is maintained in the adult small and large
intestinal epithelia, and is upregulated in gastrointestinal
pathological states (41). Furthermore, the co-expression of
TTF-1 and neuroendocrine markers, including NCAMI, CgA
and Syn, have contributed to the diagnosis of SCLC metastasis
in the stomach (42).

The literature review revealed that SCLC with gastric
metastasis commonly occurred in the hilar region lymph
nodes, while the metastatic sites of the stomach were either
scattered, single or multiple (8). It was reported that among
the 54 cases diagnosed via an endoscopy, solitary lesions
(65%) presented more frequently than multiple lesions (35%)
with common metastatic sites in the middle or upper third
of the stomach (3). In a clinicopathological study, the sites
of metastasis in the stomach were solitary for 94.4% of
patients, with 5.6% developing multiple lesions in the
stomach; and the body of the stomach was the most common
site of metastasis (43).

Four different processes have been hypothesized to be
involved in the metastatic spread of primary cancers to the
stomach, including peritoneal and hematogenous dissemina-
tion, lymphatic spread and direct tumor invasion (2). The
metastasis of lung cancer to the stomach is principally caused
by hematogenous metastasis. The direct invasion of cancer
cells often occurs through the pulmonary vein and the left
side of the heart, resulting in transfer to organs and tissues
throughout the body, including the stomach (26). SCLC has
previously exhibited a high incidence of vascular invasion (6).
Therefore, when gastric metastases are identified, other metas-
tases, including skin, bone, liver, brain, adrenal gland and
visceral pleura also occur (44). In addition, a previous study
reported the possibility of cancer cells in phlegm being swal-
lowed and entering the stomach, thereby causing implantation
metastasis (37).

The majority of patients with gastrointestinal metastases
are asymptomatic, resulting in the majority of cases being
diagnosed by an autopsy. However, epigastric pain, chronic
bleeding, nausea and vomiting, melena and weight loss are
commonly reported and constipation, abdominal satiety and
hematemesis also occur. Common complications include
perforation, obstruction and ulceration due to disease
progression (45,46). In patients at extensive-stages of the
disease, chemotherapy is the preferred therapeutic option
to attenuate symptoms and prolong survival in patients;
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however, long-term survival is rare (9). The recommended
first-line regimens are cisplatin and etoposide according to
the NCCN Guidelines (47). However, a systematic review
comparing cispatin- and carboplatin-based chemotherapy
in the first-line treatment of SCLC suggested that there is
no difference in efficacy between the two treatments (48).
Second-line chemotherapy treatment typically includes
irinotecan and gemcitabine (49). The patient in the current
study received oxaliplatin to decrease the risk of severe
myelosuppression and gastrointestinal reaction, and benefited
from first-line chemotherapy with only mild adverse chemo-
therapy-associated effects. Chemotherapeutic treatment
results in rapid tumor necrosis with perforation resulting in
mortality and should therefore be used with caution (50). A
report of 13 patients with metastatic lung cancer receiving
exploratory celiotomy revealed that surgical intervention in
combination with chemotherapy is effective, especially when
obstruction, bleeding or perforation occur, with 8/13 patients
surviving and discharged from hospital after a mean stay of
17 days (51). Radiotherapy is occasionally performed in the
treatment of regional tumors in the lungs, brain or lymph
nodes (53).

For patients with metastasis in the upper gastrointestinal
tract, prognosis is poor, with an average of 5.5 months from
diagnosis to mortality (53). A previous study reported the
median survival time of patients with metastasis in the upper
gastrointestinal tract was 4.75 months and none survived for
>2 years (54). The patient described in the current case report
had a survival period <1 year.

The low prevalence and poor prognosis of patients with
SCLC and gastric metastasis cannot be ignored in clinical
practice. Identifying metastatic or primary gastric carcinoma
may be clinically challenging; however, immunohistochem-
ical staining aids to detect the primary origin site, which
presents with an identical phenotype to the metastatic site.
The pathology of tissue also contributes to the diagnosis and
may impact the selection of the therapeutic regimen. SCLC
is sensitive to chemotherapy; yet treatment-induced bleeding
may trigger perforation and the rapid onset of mortality (50).
Surgery may be possible in certain cases when obstruction,
bleeding or perforation occurs; however, further studies are
required in order to identify the optimal treatment for patients
with SCLC and gastric metastasis.
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