
 

 

Introduction 
 
Extragastric signet-ring cell adenocarcinoma 
(SRCA) is very rare. In the lung, only several 
case reports and series of primary SRCA of the 
lung have been reported [1-4]. However, only a 
few studies have been performed on immuno-
histochemical studies of primary pulmonary 
SRCA [1-3], and extensive immunohistochemi-
cal study has not been performed in pulmonary 
SRCA. Herein reported is a very rare case of 
primary SRCA of the lung clinically diagnosed as 
malignant lymphoma.  
 
Case report 
 
A 78-year-old man consulted to our hospital 
because of loss of appetite. Physical examina-
tion showed lymphadenopathy of the cervical 
lymph nodes. Chest X-ray showed a tumor of the 
right upper lobe. Blood laboratory test showed 
an increase of LDH (406 IU/L) and CRP (6.0 
mg/ml). Tumor markers (CYFRA, SCC, CEA, 
ProGRP) were within normal range. Imaging 
techniques including CT demonstrated a 3.5 cm 

tumor in the right upper lobe of the lung (Figure 
1). Upper and lower gastrointestinal endoscopy 
revealed no tumors. Imaging modalities did not 
demonstrate other tumors. Therefore the lung 
tumor or cervical lymph nodes appeared pri-
mary. Because of lymphadenopathy and in-
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Figure 1. Chest CT. It demonstrates a 3.5 cm tumor 
(arrow) in the right upper lobe of the lung. Pleural 
effusion is also seen.  
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creased LDH, the clinical diagnosis was sus-
pected malignant lymphoma of the lung.  

Transbronchial lung biopsies were performed 
and they showed SRCA mixed with poorly differ-
entiated adenocarcinoma cells (Figure 2). The 
former accounted for 70% and the latter 30%. 
The SRCA cells were positive for mucins.  
 
An immunohistochemical study was performed 
with the use of Dako Envision method, as previ-
ously described [5, 6]. Immunohistochemically, 
The SRCA cells were positive for cytokeratin 
(CK) AE1/3 (Figure 3A), CK CAM5.2, CK7, CK18 
(Figure 3B), EMA, p53, Ki-67 (labeling=60%), 
CEA (Figure 3C), CA19-9, TTF-1 (Figure 3D), and 
MUC1. They were negative for CK34BE12, 
CK5/6, CK8, CK14, CK 19, CK20, vimentin, 
chromogranin, synaptophysin, CD45, CD20, 
CD3, surfactant Apoprotein-A, CDX-2, MUC2, 
MUC5AC and MUC6. A pathological diagnosis of 
SRCA of the lung was made.  
 
The patient showed downhill course. Massive 

Figure 2. Biopsy features. The biopsy shows typical 
signet ring cell adenocarcinoma. HE, ×200. 

Figure 3. Immunohistochemistry. The tumor cells are positive for cytokeratin AE1/3 (A), cytokeratin 18 (B), CEA (C), 
and TTF-1 (D). Immunostaining, ×200. 
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pleural effusion emerged, and clinical cytology 
revealed malignant cells in the pleural effusion. 
The lung tumor became infiltrative, and superior 
vena cava syndrome appeared. The patient died 
of carcinomatosis 3 months after the first mani-
festation. 
 
Discussion 
 
Extragastric SRCA is very rare. In the lung, sev-
eral case reports and case series of primary 
SRCA have been reported [1-4]. Most of the 
cases of gastric and lung SRCA, signet-ring car-
cinoma cells are present in addition to other 
histological subtypes such as mucinous carci-
noma and tubular carcinoma [4]. Therefore, in 
general, adenocarcinoma with more than 50% 
signet-ring cell carcinoma cells is called SRCA 
[4]. In the present case, the percentage of sig-
net-ring cell carcinoma cells was 70%, thus ful-
filling the diagnosis of primary SRCA of the lung.  
 
In making the diagnosis of extragastric SCRA, it 
is very important to exclude metastatic SRCA 
from the stomach, breast and other organs. In 
the present case, the other organs including 
stomach and breast were radiologically free 
from tumors. In addition, TTF-1 was positive 
immunohistochemically. Thus, the present case 
is primary pulmonary SRCA. In the lung SRCA, 
the clinicopathology was unclear, because of 
the rarity of lung SCRA. According to the largest 
series (n=39) [4], lung carcinoma with signet-
ring cell components accounted for 1.5% 
(39/2640) of all lung malignancies. The mean 
age was 54.6 years (range 32-76 years). The 
male to female ratio was 1.16:1.00, and 5-year 
survival was 28% [4]. The present case is a 78-
year-old man, and the survival was only 3 
months.  
 
Three immunohistochemical studies are avail-
able in lung SRCA [1-3]. Hayashi et al [1], who 
reported 5 cases of lung SRCA, showed that 
80% (4/5) was immunoreactive for lactoferrin, 
100% (4/4) showed k-RAS mutations, 100% 
(5/5) was positive for MUC1, and 100% (5/5) 
was negative for MUC2. Merchant et al [2], who 
investigated 17 cases of lung SRCA, showed 
that 82.4% (14/17) showed TTF-1 positivity, 
CK7+ / CK20 - pattern was seen in 94% 
(16/17). Villin expression was seen in 29.4% 
[2]. Castro et al [3], who examined 15 cases of 
lung SCRA, showed immunoreactivity of TTF-1 
(100%, 6/6), CEA (100%, 9/9), and CK7 (50%, 
3/6). CK20, estrogen receptor, progesterone 

receptor, and GCDFP-15 were negative [3]. 
 
In the present bronchial SRCA, the cytokeratin 
profile was as follows: CK AE1/3 +, CK CAM5.2 
+, CK7 +, CK18 +, CK34BE12 -, CK5/6-, CK8-, 
CK14-, CK19-, and CK20-. Thus, it is thought 
that the SRCA cells of the lung shows low-
molecular weight cytokeratin. The CK7+/CK20- 
pattern is consistent with pulmonary SRCA 
cases of Merchant et al [2]. In the current case, 
immunoreactive CEA was positive, being com-
patible with lung SRCA cases of Castro et al [3]. 
CA19-9 and EMA were positive in the present 
study, indicating that these molecules are pre-
sent in the pulmonary SRCA. In the present 
case, Ki-67 labeling is high (60%), indicating 
active proliferation. In the present case, p53 
was positive, suggesting p53 mutations. TTF-1 
was positive in the current case, suggesting the 
lung primary. In the present study, MUC1 was 
positive, while MUC2, MUC5AC and MUC6 were 
negative. MUC1 positivity and MUC2 negativity 
were reported in lung SRCA [1], being compati-
ble with pulmonary SRCA in the present case. In 
addition, the current case was negative for 
MUC5AC and MUC6, suggesting that MUC1 
gene is operative while genes of MUC2, 
MUC5AC and MUC6 were not expressed. In the 
present study, there were no immunoreactivity 
of p63, CD3, CD20, CD45, vimentin, chromo-
granin, synaptophysin, surfactant apoprotein A, 
and CDX-2. p63 negativity may show the pre-
sent case was not related to squamous cells or 
myoepithelial cells. The negative immunoreac-
tivities of CD3, CD20 and CD45 indicate that 
the tumor cells are not malignant lymphoma 
cells. Vimentin, a mesenchymal marker, was 
negative, as expected. The negative reaction of 
chromogranin and synaptophysin indicate that 
the present tumor has not neuroendocrine fea-
tures and is not a large cell neuroendocrine 
carcinoma. Surfactant apoprotein A was nega-
tive. This protein is well known to have low sen-
sitivity. The negativity of this protein may be due 
to the low sensitivity. In the present case, CDX2 
was negative, suggesting that the present case 
was not associated intestinal phenotypes. 
 
In conclusion, a very rare case of SCRA of the 
lung was described with an immunohistochemi-
cal study.  
 
Address correspondence to: Dr. Tadashi Terada, De-
partment of Pathology, Shizuoka City Shimizu Hospi-
tal, Miyakami 1231 Shimizu-Ku, Shizuoka 424-8636, 
Japan Tel: +81-54-336-1111; Fax: +81-54-334-
1173; E-mail: piyo0111jp@yahoo.co.jp 
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