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CASE REPORT

Primary enteric adenocarcinoma with predominantly
signet ring features of the lung: A case report with
clinicopathological and molecular findings
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Abstract

Primary signet ring adenocarcinoma (SRA) of the lung is a rare condition. An 81-year-old man was referred to our hospital
because of bloody sputum. Chest radiography showed a tumor in the right lung and biopsies revealed typical SRA. No
tumors except for the one in the right lung were found. Therefore, diagnosis of primary lung SRA was made. The SRA
cells showed intracytoplasmic mucin that were characterized by crescentic nuclei displaced toward one end of the cell. The
tumor cells showed negative immunostaining for thyroid transcription factor 1 (TTF-1), but positive immunostaining
for CDX2, cytokeratin-20 (CK20), Ki-67 (labeling = 50%), p53, and focally CK7. A right lower lobectomy and lymph
node dissection were performed via video-assisted thoracic surgery. After surgery, uracil-tegafur (184 mg/m?/day) was
administered for five days, followed by a 2-day rest period for a duration of two years in total. No recurrence was observed
during the monthly-follow ups, and the patient did not experience any complications. In conclusion, we describe an
extremely rare case of primary enteric adenocarcinoma with predominantly signet ring features of the lung. Our case
report includes in-depth immunohistochemical and molecular data.
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1 Introduction

Signet ring adenocarcinoma (SRA), an abundant intracellular mucin-producing adenocarcinoma, originates in various
organs, including the stomach, colon, urinary bladder, prostate, and breast. However, primary pulmonary SRA is a rare
condition. SRA is characterized by crescentic nuclei that are displaced toward one end of the cells *®. Extensive
immunohistochemistry (IHC) and molecular studies of primary SRA of the lung have not been performed yet. We herein
report a case of an extremely rare case of primary enteric adenocarcinoma with predominantly signet ring features of the
lung and provide an in-depth description of the clinicopathological and molecular characteristics.
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2 Case report

An 81-year-old man was referred to our hospital because of bloody sputum. Chest radiography showed a tumor in the right
lung. Levels of tumor markers (CEA, CA19-9, DUPAN-2, SLX, Span-1) were within the normal range. Computed
tomography (CT) demonstrated a tumor with a size of 40 mm in the right lower lobe of the lung (see Figure 1).
18F-fluorodeoxyglucose-positron emission tomography (FDG-PET) showed activity in this lesion with a maximum
standardized uptake value of 2.4. A transbronchial endoscopy revealed a tumor in the right lower bronchus. Lung biopsies
of the bronchial lesions revealed typical SRA. Upper and lower gastrointestinal endoscopies revealed no tumors and a
head CT demonstrated no brain metastases. In summary, the imaging modalities did not demonstrate other tumors than the
one in the right lung. Therefore, the tumor in the patient’s right lung was diagnosed as a primary lung SRA. The clinical
TNM classification was T2NOMO, cStage IB.

Figure 1. Computed tomography demonstrated a
nodule, measuring 40 mm in diameter in the right
lower lobe (density in the lung)

Macroscopically, the tumor (50 mm x 35 mm x 18 mm in size) was located in the right lower lobe of the lung and had a
distinct boundary. Histopathologically, the tumor cells revealed typical SRA cells showing intracytoplasmic mucin and
characterized by the presence of crescentic nuclei that were displaced toward one end of the cells (see Figure 2). Partially,
the tumor consisted of papillotubular adenocarcinoma, and showed a transition to signet ring features. Genetic analysis
revealed the presence of a wild-type EGFR gene in the tumor cells. No ALK protein expression was observed by IHC
using a rabbit monoclonal antibody to ALK and that fluorescence in situ hybridization (FISH) analysis confirmed the
absence of ALK rearrangement. Hence, the SRA in this patient was not an EML4-ALK positive lung adenocarcinoma.
Immunohistochemically, the tumor cells were positive for CDX2, CK20, Ki-67 (labeling = 50%), p53, and focally CK7,
but negative for TTF-1, mucin-6 (MUC6) and HIK1083 (see Figure 3). A pathological diagnosis of a primary enteric
adenocarcinoma with predominantly signet ring features of the right lung was made.

A right-lower lobectomy and lymph node dissection were performed via video-assisted thoracic surgery. This surgery was
curative. Postsurgery, uracil-tegafur was administered orally at a dose of 184 mg/m?/day for five days, followed by a 2-day
rest period for a duration of two years in total.

No residual disease was detected on a CT scan after the patient’s surgery. During his monthly follow-ups, no recurrences
in any organs were noted. The patient is now 86 years old and is living a healthy life without any complications.

Published by Sciedu Press 91



http://crcp.sciedupress.com Case Reports in Clinical Pathology, 2015, Vol. 2, No. 3

Figure 2. H|stolog|cal findings. a. The almost of tumor is the feature of so-called signet ring adenocarcmoma The cells
show intracytoplasmic mucin and crescentic nuclei that displace toward one end of the cells. b. Partially, the tumor
consists of papillotubular adenocarcinoma, and shows a transition to signet ring features.
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Figure 3. Immunohistochemical findings. a. In Hematoxylln & Eosm stain, the signet ring features are found in the left
side, and the atypical columnar epithelium is found in the right side. b. CK7 is focally positive in the columnar epithelium,
but is negative in a signet ring area. c. CK20 shows positive. d. CDX2 shows positive. e. TTF-1 is negative.
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3 Discussion

In most cases of gastric and lung SRA, SRA cells are present in addition to other histological subtypes such as tubular
adenocarcinoma and mucinous adenocarcinoma. In general, an adenocarcinoma with more than 50% signet ring cell
carcinoma cells is called SRA B, It is important to exclude metastatic SRA that has originated in the stomach, breast and
other organs in the diagnosis of extragastric SRA. In the present case, all organs besides the lung were free from tumors, as
shown by radiology. Thus, the patient was diagnosed with primary SRA of the lung.

The clinicopathological features of pulmonary SRA have not been sufficiently clarified, as this condition is so rare.
According to the study with the largest sample size (n = 39), lung carcinoma with signet ring cell components accounted
for 1.5% (39/2,640) of all lung malignancies ©!. The patients’ mean age was 54.6 years (range 32-76 years), the male to
female ratio was 1.16:1.00, and the 5-year survival was 28%. The prognosis of lung SRA is poor. Several IHC studies of
lung SRA have been published > **!. Merchant et al. indicated that 82.4% of patients (14/17) showed positive TTF-1
expression, and a CK7(+)/CK20(-) expression pattern was detected in 94% of patients (16/17) . Castro et al.
showed TTF-1 (100%, 6/6), CEA (100%, 9/9), and CK7 (50%, 3/6) immunoreactivity, whereas no CK20 expression was
observed ™. In the present case, we detected negative TTF-1 expression by using IHC. Overall, we observed the following
immunoreactivity pattern: CDX2(+), CK7(+, focally), CK20(+), MUC6(-) and HIK1083(-). This immunoreactivity
pattern is not consistent with primary lung adenocarcinoma, but is consistent with primary intestinal adenocarcinoma.
Thus, pathological and immunohistochemical diagnosis of primary enteric adenocarcinoma with predominantly signet
ring features of the lung was made. In the present case, the Ki-67 labeling index was high (50%) and p53 immunoreactivity
was positive, indicating active cell proliferation and the presence of p53 mutations, respectively.

Recently, the EML4-ALK fusion gene was detected in non-small cell lung cancer. The EML4-ALK fusion gene encodes
a constitutively active oncoprotein in cancer cells. Some studies have indicated that EML4-ALK positive lung
adenocarcinomas, in particular the acinar and signet ring cell subtype, typically have a histologically less-differentiated
grade 7. In this study, we did not detect ALK protein on IHC or ALK rearrangement on FISH analysis. Thus, the SRA in
our case was not an EML4-ALK-positive lung adenocarcinoma.

ROS1 rearrangements have been identified in glioblastomas and non-small cell lung cancer. ROS1 proto-oncogene
translocation leads to a constitutive alteration of the kinase and activates downstream signaling of several oncogenic
pathways .. In the present case, no ROS1 expression was detected on IHC. Thus, the tumor was not a ROS1-rearranged
lung adenocarcinoma. In summary, the driver mutations of EGFR, ALK, and ROS1 were not detected in this primary pure
lung SRCA.

In conclusion, we describe an extremely rare case of primary enteric adenocarcinoma with predominantly signet ring
features of the lung, along with in-depth an immunohistochemical and molecular data.
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