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Gastric metastasis from primary lung adenocarcinoma mimicking primary gastric cancer
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Abstract 
Gastric metastases from lung adenocarcinoma are rare. Because gastric metastasis grossly resembles advanced gastric cancer, it is difficult to diagnose gastric metastasis especially when the histology of the primary lung cancer is adenocarcinoma. We describe a case of gastric metastasis from primary lung adenocarcinoma mimicking Borrmann type IV primary gastric cancer. A 68-year-old man with known lung adenocarcinoma with multiple bone metastases had been experiencing progressive epigastric pain and dyspepsia over one year. Esophagogastroduodenoscopy revealed linitis plastica-like lesions in the fundus of the stomach. Pathologic examination revealed a moderately differentiated adenocarcinoma with submucosal infiltration. Positive immunohistochemical staining for thyroid transcription factor-1 (TTF-1) and napsin A (Nap-A) confirmed that the metastasis was pulmonary in origin. The patient had been treated with palliative chemotherapy for the lung cancer and had lived for over fifteen months after the diagnosis of gastric metastasis. Clinicians should be aware of the possibility of gastric metastasis in patients with primary lung adenocarcinoma, and additional immunohistochemical staining for Nap-A as well as TTF-1 may help in differentiating its origin. 
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Core tip: This report describes the rare case of a 68-year-old patient with gastric metastasis from primary lung adenocarcinoma mimicking Borrmann type IV primary gastric cancer. When gastric carcinoma is suspected in patients with primary lung adenocarcinoma, a differential diagnosis of primary gastric cancer and gastric metastasis can be done through special immunohistochemical staining with napsin-A and thyroid transcription factor-1, especially when the biopsy results are ambiguous by histology alone.
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INTRODUCTION 
Gastric metastasis from primary lung cancer is rare. Although most gastric metastases are asymptomatic and not detected during the lifetime of the patients, when overlooked or misdiagnosed, fatal complications such as acute bleeding and perforation can occur. Here, we report a case of gastric metastasis from primary lung adenocarcinoma mimicking Borrmann type IV primary gastric cancer grossly and diagnosed through special immunohistochemical staining of tissue for thyroid transcription factor-1 (TTF-1) and napsin A (Nap-A). This report was approved by our institutional review board, and the approval number is OC14RISI0071.

CASE REPORT
A 68-year-old man with known lung cancer was referred to our hospital in March 2013 with progressive epigastric pain and dyspepsia for one year. He was a lifetime non-smoker, had been diagnosed with adenocarcinoma in situ (AIS), and had undergone left lower lobe lobectomy in 1996 at a different hospital. In June 2004, he developed a first recurrence in the lung and underwent posterior segmentectomy of the right upper lobe. In March 2007, a second recurrence was found in the left upper lobe, pleura, and diaphragm and he underwent left upper lobe wedge resection and four cycles of paclitaxel/carboplatin chemotherapy. After eighteen months, surveillance chest computed tomography (CT) showed multiple lung-to-lung metastases, and left third and fourth rib metastases. Because mutations of the epidermal growth factor receptor (EGFR) gene were not found in the tumor tissue, he received fifty-five cycles of palliative pemetrexed chemotherapy between March 2009 and February 2013, and had stable disease for approximately four years. 
The patient had progressive epigastric pain and dyspepsia since 2012. On March 18, 2013, esophagogastroduodenoscopy (EGD) revealed a 4 cm × 5 cm submucosal tumor-like lesion containing central ulceration with fusion and thickened mucosal folds in the stomach fundus (Figure 1). The stomach had insufficient expansion with aeration, compatible with Borrmann type IV gastric cancer. Laboratory findings revealed mild anemia (hemoglobin level 106 g/L and hematocrit 32.8%), normal lactate dehydrogenase levels, and elevated carcinoembryonic antigen (9.67 µg/L). Abdominal CT showed irregular gastric wall thickening in the fundus associated with perigastric infiltration and diffuse nodular infiltration in the omentum and several enlarged lymph nodes in the perigastric space, suspicious of primary gastric cancer and peritoneal dissemination. Pathologic examination revealed a moderately differentiated adenocarcinoma with submucosal infiltration and presence of endolymphatic emboli (Figure 2A). Especially, the surface epithelium had no precancerous or cancerous lesions, suggesting that this lesion was metastatic or primary gastric cancer of Borrmann type IV. Positive immunohistochemical staining for TTF-1 and Nap-A confirmed that this lesion had metastasized from the lung (Figure 2B). Finally, the patient was diagnosed with known primary lung adenocarcinoma with gastric and intraperitoneal metastases.
Irinotecan/cisplatin combination regimen as second-line palliative chemotherapy for lung adenocarcinoma was initiated on March 26, 2013 and maintained for eight months. The tumor lesion remained stable for eleven cycles of chemotherapy but was discontinued on November 29, 2013 after the patient had uncontrolled diarrhea and decreasing performance status. Five months later, a surveillance chest CT showed stable lesion, but abdominal CT revealed a new hepatic nodule in segment 8. Third-line gemcitabine monotherapy was started on May 15, 2014 and to date, has been well tolerated by the patient. 

DISCUSSION 
Gastric metastasis from primary lung cancer is rare. A review of autopsies of 1010 cancer patients found only seventeen patients with gastric metastasis (1.7%)[1]. Breast cancer, lung cancer, esophageal cancer, and skin melanoma are the most frequent primary sites[2]. Lung cancer metastasis to the gastrointestinal (GI) tract is rare (0.5%-10%)[3], and most commonly occurs in the small bowel[4]. In one study, among eighteen patients with lung cancer and GI metastasis, nine had small bowel metastasis, four had gastric metastasis, two had colon metastasis, and one had duodenal metastasis[3]. An analysis of 473 autopsies of patients with primary lung cancer showed 3.4% with gastric metastases[5]. The prevalence of histologic types of lung cancer that metastasize to the stomach is not well known. Hasegawa et al[5] reported in 1993 that large-cell lung cancer was the most common histology, accounting for 15.6% of primary lung cancer with gastric metastases. However, recent reports have shown that pulmonary adenocarcinoma was the most frequently reported histologic type of metastasis to the gastric wall[4,6-10].
Because hematogenous metastases usually implant in the gastric submucosa[1], diagnosis can only be made after considerable growth. Therefore, most gastric metastases from primary lung cancer are asymptomatic and often discovered during autopsy[9]. Among 473 autopsies of primary lung cancer patients, only two of sixteen gastric metastasis cases had been detected clinically in living patients[5]. The most common clinical manifestations of symptomatic patients are nonspecific epigastric pain and chronic bleeding resulting in melena and anemia[1,11]. Perforation and acute bleeding have been reported in some fatal cases[4,10,12-14].
Endoscopic evaluation of 54 patients with gastric metastasis from solid malignant tumors has revealed that gastric metastases mimic submucosal tumors in 28 patients (52%) and primary gastric cancers in 21 patients (39%)[2]. When gastric metastasis mimics primary gastric cancer, it resembles advanced primary gastric cancer rather than early gastric cancer, presenting as bull’s eye signs, volcano-like ulcers, or surface umbilication[6-9,11,15]. An infiltrating “linitis plastica” pattern has been seen in only 2% of cases in lung cancer[2,8], while it has been seen in about 50% of gastric metastases from breast carcinoma[1,15]. 
In the present case, the patient had perigastric lymph node involvement, omental seeding, and progressive liver metastasis, in addition to Bormann type IV-like advanced gastric cancer lesion in the gastric wall. Kim et al[13] reported patients with squamous cell lung cancer with gastric wall metastasis, perigastric lymph node metastasis, and splenic invasion who received total gastrectomy and splenectomy for control of bleeding[13]. However, most gastric metastasis from primary lung cancer manifests as a solitary gastric metastasis[6-9,11]. With the exception of gastric wall metastases, these accompanying intra-abdominal metastases have only been reported in rare and usual gastric metastasis cases. 
TTF-1 regulates gene expression in the thyroid, lung, and diencephalon during embryogenesis[16]. TTF-1 has appeared to be helpful in distinguishing tissues of pulmonary origin from those of others in circumstances for which there is currently no lung-specific tumor marker[17,18]. However, there are some prior reports indicating that 13% to 45% of metastatic adenocarcinomas of pulmonary origin are TTF-1 negative, thereby limiting the sensitivity of this marker. Another marker, Nap-A, is a functional aspartic proteinase expressed in the cytoplasm of healthy lung parenchyma[16] that consists of a 38 kDa protein expressed in type II pneumocytes, alveolar macrophages, renal tubules, and exocrine glands and ducts in the pancreas. Data from tissue microarrays constructed from primary lung cancers indicate that the sensitivity of Nap-A for primary lung adenocarcinoma is similar to that of TTF-1[17]. According to recent reports, Nap-A is more sensitive than TTF-1 in distinguishing primary lung carcinoma from other adenocarcinomas[16,18-20], making it a useful additional immunohistochemical staining to TTF-1 for determining the origin of metastatic adenocarcinomas. In our present case, in addition to the EGD findings, clinical manifestation such as liver metastasis mimicked primary gastric cancer, causing us to question whether it was real gastric metastasis or not. However, immunohistochemical positivity for TTF-1 and Nap-A confirmed the diagnosis of gastric metastasis from primary lung adenocarcinoma.
Optimal management of symptomatic gastric metastasis from primary lung cancer remains controversial because gastrointestinal involvement is considered to represent an advanced stage. Lee et al[21] reported longer survival in patients with gastric and/or duodenal metastases that were managed by supportive treatment without surgery[21]. However, surgery is still necessary to prevent life-threatening complication such as massive hemorrhage, obstruction and perforation thus providing effective palliation and reasonable survival in patients with only a solitary gastric metastasis[21,22]. In the present case, surgical intervention was not performed since the patient had other extrathoracic metastases outside the stomach and the symptoms were not very severe and well controlled by medical treatment.
Because gastric metastasis is a late-stage disease, in many cases, the patient’s performance status is poor owing to the high burden of the primary malignancy itself and related complications. Therefore, the prognosis of gastric metastasis from primary lung cancer is very poor. However, our patient has had stable disease with third-line chemotherapy and has lived for over five years after the initial diagnosis of lung cancer and for fifteen months after the diagnosis of gastric metastasis. A possible explanation for this extraordinarily good clinical outcome in our patient, even though his mutation status of EGFR was wild-type, could be the initial pathologic diagnosis of AIS, formerly known as bronchioloalveolar carcinoma (BAC). This is a non-mucinous or mucinous type adenocarcinoma composed of tumor cells replacing the alveolar wall without stromal invasion[23], and it is associated with better survival than other invasive adenocarcinomas[24]. Adenocarcinoma in situ and minimally invasive adenocarcinoma are known to have near 100% 5-year survival rates when completely resected[25]. 
In conclusion, clinicians should be aware of this rare situation of gastric metastasis from primary lung cancer. When gastric carcinoma is suspected in patients with primary lung adenocarcinoma, the differential diagnosis of primary gastric cancer from gastric metastasis should be done through special immunohistochemical staining with Nap-A and TTF-1, especially when the biopsy results are ambiguous by histology alone. 

COMMENTS
Case characteristics
A 68-year-old man with known lung adenocarcinoma presented with epigastric pain and dyspepsia.

Differential diagnosis
Malignant tumors (primary or metastatic).

Laboratory diagnosis
Mild anemia (hemoglobin 10.6 gm/dL and hematocrit 32.8%), normal lactate dehydrogenase levels, and elevated carcinoembryonic antigen (9.67 µg/L).

Imaging diagnosis
Esophagogastroduodenoscopy revealed linitis plastica-like lesions in the fundus of the stomach and abdominal computed tomography scan showed diffuse nodular infiltration in the omentum, suspicious of primary gastric cancer and peritoneal dissemination.

Pathological diagnosis
Endoscopy and biopsy revealed an adenocarcinoma with submucosal infiltration and thyroid transcription factor-1 (TTF-1)/napsin A (Nap-A) positive confirmed that the gastric metastasis from pulmonary origin.

Treatment
The patient was treated with palliative chemotherapy for the lung cancer (Irinotecan/cisplatin combination regimen).

Related reports
Gastric metastases from lung adenocarcinoma are rare and difficult to diagnose especially when the histology of the primary lung cancer is adenocarcinoma because it grossly resembles advanced gastric cancer.

Term explanation 
Nap-A is a functional aspartic proteinase expressed in the cytoplasm of healthy lung parenchyma, more sensitive than TTF-1 in distinguishing primary lung carcinoma from other adenocarcinomas.

Experiences and lessons
Clinicians should be aware of the possibility of gastric metastasis in patients with primary lung adenocarcinoma, and additional immunohistochemical staining for Nap-A as well as TTF-1 may help in differentiating its origin.

Peer-review
This is a nicely written and interesting case-report.
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Figure 1 Esophagogastroduodenoscopy shows a Bormann type IV gastric mucosal lesion and loss of distension of the gastric wall. 
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A                          B
Figure 2 Hematoxylin-and-eosin (× 40) staining of the gastric lesion shows adenocarcinoma cells infiltrating the gastric submucosa (A) and thyroid transcription factor-1 positive staining in the cancerous gastric lesion (× 100) (B).
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