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Case Report

A case of lung metastasis from gastric cancer presenting as ground-glass opacity dominant nodules

Takahiro Niimi1, 2, Joji Samejima1, 3  , Yutaro Koike1, Tomohiro Miyoshi1, Kenta Tane1, Keiju Aokage1, Tetsuro Taki2, Genichiro Ishii2 and Masahiro Tsuboi1
(1)Department of Thoracic Surgery, National Cancer Center Hospital East, Kashiwa, Chiba, Japan

(2)Department of Pathology and Clinical Laboratories, National Cancer Center Hospital East, Kashiwa, Chiba, Japan

(3)National Cancer Center Hospital East, National Cancer Center, 6-5-1, Kashiwanoha, Kashiwa Chiba, 277-8577, Japan

 

 
Joji Samejima
Email: jsamejim@east.ncc.go.jp



Received: 5 January 2024Accepted: 14 June 2024Published online: 24 June 2024
Abstract
Background
Most metastatic lung tumors present as solid nodules on chest computed tomography (CT). In contrast, ground-glass opacity on chest computed tomography usually suggests low-grade malignant lesions such as adenocarcinoma in situ or atypical adenomatous hyperplasia of the lung.

Case presentation
A 75-year-old woman with a history of gastric cancer surgery approximately 5 years prior was referred to the Department of Thoracic Surgery at our hospital because of two newly appearing pulmonary ground-glass opacity-dominant nodules on chest computed tomography. She had two ground-glass opacities in the right lower lobe, one in the S6 segment was 12 mm and the other in the S10 segment was 8 mm. On chest computed tomography 15 months prior to referral, the lesion in the S6 segment was 8 mm, and the lesion in the S10 segment was 2 mm. She was suspected to have primary lung cancer and underwent wide-wedge resection of the nodule in the S6 segment. In the resected specimen, polygonal tumor cells infiltrated the alveolar septa, with some tumor cells exhibiting signet ring cell morphology. Based on morphological similarities to the tumor cells of previous gastric cancers and the results of immunostaining, the patient was diagnosed with lung metastases of gastric cancer.

Conclusions
Pulmonary nodules in patients with a history of cancer in other organs, even if ground-glass opacity is predominant, should also be considered for the possibility of metastatic pulmonary tumors if they are growing rapidly.
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	Thyroid transcription factor 1
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	Hepatocyte nuclear factor 4 alpha




Background
Most metastatic lung tumors present as consolidation-component-dominant nodules on chest computed tomography (CT). In contrast, ground-glass opacity (GGO) on chest CT usually suggests low-grade malignant lesions, such as adenocarcinoma in situ (AIS) or atypical adenomatous hyperplasia (AAH) of the lung.
Here, we report a rare case of lung metastasis from gastric cancer presenting as GGO-component-predominant nodules on chest thin-section computed tomography (CT).

Case presentation
A 75-year-old woman was referred to the Department of Thoracic Surgery because of two newly appearing pulmonary nodules on her chest CT. She underwent laparoscopic distal gastrectomy with D2 lymphadenectomy for gastric cancer at 70 years old. The final pathological diagnosis was poorly differentiated adenocarcinoma with partial signet-ring cell morphology, pT1bN1M0 Stage IB (the 8th edition of the Tumor-Node-Metastasis classification of gastric cancer published by the Union for International Cancer Control (UICC)), which was identified on a follow-up CT of gastric cancer 61 months after gastrectomy. She had a history of percutaneous coronary intervention for angina pectoris and was prescribed aspirin. Tumor markers including carbohydrate antigen 19–9, carcinoembryonic antigen, squamous cell carcinoma-related antigen, cytokeratin 19 fragment, pro-gastrin-releasing peptide, and neuron-specific enolase were negative. Thin-section chest computed tomography revealed two pulmonary nodules in the S6 and S10 segments of the right lower lobe of the lung. The nodule in the S6 segment was a part-solid nodule with a maximum tumor diameter of 12 mm and a consolidation component diameter of 3 mm, whereas the nodule in the S10 segment was an 8 mm pure GGO (Fig. 1A, B). Synchronous primary lung cancer was suspected. The nodule in the S6 segment was 8 mm, and the nodule in the S10 segment was 2 mm on CT 15 months before referral (Fig. 1C, D). The nodule in the S10 segment was a pure GGO and was suspected to be very early-stage lung cancer. Therefore, we decided to perform only wide-wedge resection for the nodule in the S6 segment and to follow up the nodule in the S10 segment with CT and treat it when it became larger. She underwent wide-wedge resection for the right lower lobe of the lung. In the resected specimen, polygonal tumor cells infiltrated the alveolar septa, with some tumor cells having a signet-ring cell morphology (Fig. 2A, B and C), and they were similar to previous gastric cancer cells (Fig. 2D). These cells were negative for thyroid transcription factor 1 (TTF-1) and positive for hepatocyte nuclear factor 4 alpha (HNF4α) (Fig. 2E, F). Based on the similarity in morphology with tumor cells from a previous gastric cancer case and the immunostaining results, the final diagnosis was pulmonary metastasis from gastric cancer. Although the nodule in the S10 segment was also suspected to be a lung metastasis from gastric cancer, the patient refused chemotherapy and preferred follow-up.[image: ]
Fig. 1Chest CT findings. A Preoperative CT finding of the nodule in S6 segment. B Preoperative CT finding of the nodule in S10 segment. C Finding of the nodule in S6 segment on chest CT 15 months before referral. D Finding of the nodule in S6 segment on chest CT 15 months before referral
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Fig. 2Pathological findings of resected specimen. A Low power view of HE staining. B Middle power view of HE staining. C High power view of HE staining. D Pathological finding of previous gastric cancer. E TTF-1 immunostaining. F HNF4α immunostaining



Discussion and conclusions
The lungs are common target organs for metastatic tumors. Generally, metastatic lung tumors present as single or multiple pure solid nodules on chest CT scans. GGO on chest CT are often a finding of inflammatory disease, pulmonary edema, AAH, or AIS in the lungs. In our case, a lung metastatic tumor from gastric cancer presented as a GGO-dominant pulmonary nodule on a thin-section chest CT. Although it is unusual for metastatic lung tumors to present with GGO on CT, there have been several reports of lung metastases from melanoma, thyroid carcinoma, pancreatic cancer, cholangiocarcinoma, malignant phyllodes tumor, sarcoma, gastric cancer, breast cancer, and malignant schwannoma presenting with GGO [1–14]. Metastatic lung tumors exhibit GGO on chest CT by two mechanisms. First, tumor cells grow to replace the alveolar epithelium, and the alveolar structure is preserved, similar to the AIS of the lung. It has been previously reported that pulmonary metastases of melanoma, thyroid carcinoma, pancreatic cancer, and cholangiocarcinoma exhibit this form of proliferation [1–8]. Second, tumor cells infiltrate and proliferate mainly within the alveolar septum, with only slight destruction of alveolar structures. Pulmonary metastasis from malignant phyllodes tumors and sarcomas has been reported to involve this form of proliferation [9, 10]. In addition, there have been a few reports of pulmonary metastases from gastric signet-ring cell carcinoma presenting with GGO on chest CT through this form of extension [11, 12]. Based on the pathological findings, our case was considered to present as GGO on chest CT by a second mechanism, similar to the previously reported pulmonary metastasis from gastric cancer. However, in previous reports, the pulmonary metastatic lesions were diffusely present, just like interstitial pneumonia, and there are no reports of a few isolated nodules like this case. In addition, previous reports have not mentioned changes in size over time.
In this case, the tumor volume-doubling time of the nodule in S6 was 259 days. In previous reports, the median tumor volume-doubling time of GGO in primary lung cancer was reported 400–1800 days [15–18], and the nodule in the S6 segment in our case grew faster than the typical GGO in primary lung cancer. Because of its unusually rapid growth and previous history of gastric signet-ring cell carcinoma, we might have considered lung metastasis of gastric cancer as a differential diagnosis.
To the best of our knowledge, this is the first report to demonstrate the growth rate of GGO in lung metastases from gastric cancer. Even if the nodule is GGO-dominant on the chest CT, a metastatic lung tumor should be considered as a differential diagnosis if it is growing rapidly and the patient has a history of cancer in other organs.
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