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Introduction

Metastatic tumor to the breast is a rare
phenomenon. The incidence of metastatic carcinomas
to the breast is reported to be 0.4% to 5.1% of all non-
mammary carcinomas in the breast [1] and 1.7% to
6.6% in an autopsy series [2]. The most common
sources of metastatic breast cancer are melanoma and
lymphomas, followed by carcinomas of the lung,
ovary, kidney, stomach, oropharynx and carcinoid
tumors [3]. Among them, metastasis of signet ring cell
gastric carcinoma to the breast has been reported to
be extremely rare [4].

We experienced a case of metastatic signet ring cell
gastric carcinoma to the bilateral breasts, and this
presented as bilateral palpable breast lumps after the
patient had undergone radical total gastrectomy two

Metastatic Signet Ring Cell Carcinoma to the Breast: A

Joon Ho Kwon, MD*, Eun-Kyung Kim, MD*, Jin Young Kwak, MD?*,

Jung Hyun Yoon, MD?, Min Jung Kim, MD*, Hee Jung Moon, MD*
Department of Radiology, Yonsei University College of Medicine

?Department of Radiology, Bundang CHA Medical Center, CHA University, College of

Metastasis of signet ring cell gastric carcinoma to the breast is extremely rare. The
common clinical findings are redness, edematous skin and pain, and these findings
are similar to those of inflammatory breast cancer. We describe here a case of
metastatic signet ring cell gastric carcinoma to the bilateral breasts, and this presented
as bilateral palpable breast lumps after the patient had undergone radical total gas-
trectomy two years previously.

Key words :  Signet ring cell carcinoma; Stomach; Breast; Malignancy; Metastasis

years earlier.

Case Report

A 71-year-old woman came to our hospital with
newly developed palpable lumps in the upper outer
portion of the bilateral breasts and right nipple
retraction at the time of March 2011. This patient had
undergone robot-assisted radical total gastrectomy due
to advanced gastric carcinoma of the signet ring cell
type in March 2009. The surgical pathology showed
tumor invasion into the subserosal layer of the
stomach (T2b), and metastatic regional lymph nodes
were confirmed (N1). After surgery, the patient
received adjuvant chemotherapy treatment for 6
months.

In March 2011, the patient presented with palpable
lumps in the bilateral breasts. A mammogram
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Fig. 1. Metastatic signet ring cell
carcinoma to the breast in a 71-year-
old woman.

A. The mammogram (mediolateral
oblique view) performed in May 2010
showed negative findings.

B. The mammogram performed in
March 2011 showed diffuse increased
densities and skin thickening at the
upper outer and central portions of the
bilateral breasts and the palpable areas
of tumor areas.

C. The US performed in March 2010
showed negative findings.

D. The US performed in March US,
2011 showed diffuse skin thickening,
increased echogenicity of the sub-
cutaneous fat and heterogeneous
hypoechoic parenchyma in the upper
outer quadrants of both breasts.

E. The PET-CT performed in September
2009 showed negative findings.

F. The PET-CT performed in March
2011 showed diffuse hypermetabolic
areas in the bilateral breasts.
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Fig. 1. G. There is diffuse, non-mass like, homogeneous enhancement of the right breast, and especially in the upper outer portion
and there was non-mass like heterogeneous enhancement of the left breast seen on the subtraction image.
H. The breast pathology shows invasion of neoplastic cells with signet-ring feature into the breast parenchyma. (Hematoxylin & Eosin

stain, X 200).

I, J. The immunohistochemical staining is negative for estrogen receptor () and GCDFP-15 (J).

performed in March 2011 showed newly developed
diffuse increased densities in the upper outer and
central portions of the bilateral breasts at the palpable
sites and also skin thickening, as compared to the
negative mammogram obtained 10 months earlier
(Fig. 1A and 1B). However, other suspicious features
such as calcifications or enlarged axillary lymph nodes
were not seen. Compared to the negative finding on
ultrasonography (US) in May 2010, the US performed
in March 2011 showed newly developed skin
increased

thickening, echogenicity of the

subcutaneous fat and diffuse, heterogeneously

hypoechoic parenchyma involving the palpable areas
of the upper outer and central portions of the bilateral
breasts (Fig. 1C and 1D). There were no mass lesions
detected in the bilateral breasts on US or enlarged
lymph nodes in both axillae and the supraclavicular
fossae. The positron emission tomography/
computerized tomography (PET-CT) done in
September 2009 showed negative findings, but the
PET-CT done in April 2011 showed diffuse
hypermetabolism in the bilateral breasts (Fig 1E and
1F). Breast magnetic resonance image (MRI) showed
diffuse, non-mass like, homogeneous enhancement in
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the upper outer, central and medial portions of both
breasts. Metastatic lesions asymmetrically involved
both breast. Associated skin thickening was seen on
the right breast (Fig. 1G).

Vacuum-assisted biopsy with an 8-gauge needle was
performed on the upper outer quadrants of the
bilateral breasts. The biopsy specimens showed
invasion of neoplastic cells with signet-ring feature
into the breast parenchyma, which was similar to the
findings of the gastrectomy specimen (Fig. 1H.
Hematoxylin & Eosin stain, X 200). Immuno-
histochemical studies showed negative findings for
both estrogen receptor (ER) and gross cystic disease
fluid protein-15 (GCDFP-15) (Fig. 1I and 1J), and the
patient was confirmed as having signet ring cell
carcinoma, and this was probably metastatic
carcinoma from the stomach.

Discussion

Metastatic involvement of the breast from extra-
mammary malignancies is unusual [4], and this
generally occurs in a polymetastatic context [5].
Among them, metastatic signet ring cell carcinoma of
the breast arising from the stomach is an extremely
rare tumor, and only such 13 cases have been reported
[4]. Metastasis to the breast occurs more frequently in
a younger age group [4], because the physiologic status
of the breast in the younger age group may provide
fertile substrate for metastasis [6]. In contrast, our
patient was a 71-year-old woman.

The common clinical findings of metastasis to the
breasts are redness, edematous skin and pain, which
are similarly seen in patients with inflammatory
breast cancer [2, 4, 7]. A few cases of metastatic signet
ring cell carcinoma of the breast reported palpable
nodular lesions without signs of inflammation [4]. Our
patient presented with palpability and nipple
retraction without signs of inflammation, but the
imaging features did not show any mass at the
bilateral palpable sites. The most common location of
metastatic lesions is the upper-outer quadrant of the
breast [4]. Approximately 25% of the reported cases

showed bilateral breast involvement [6]. Our patient
also showed metastatic lesions in the upper outer
portions of the bilateral breasts.

Metastasis occurs through two routes via lymphatic
or hematogenous spread [2]. Pathological tumor cells
permeating the lymphatics and blood vessels result in
diffuse involvement of the breast, and particularly
dermal involvement, which usually means blood-born
metastases [2]. Because metastasis mainly involves the
dermal layer, this shows diffusely increased density
and skin thickening without definite mass lesions on
mammography. Similarly, diffusely increased
echogenicity of the subcutaneous fat and skin
thickening are common findings seen on US. These
findings are similar to those seen in our case and the
cases reported by Kwak et al. and Boutis et al. [2, 4].

Metastatic signet ring cell gastric carcinoma to the
breast should be differentiated from primary breast
signet ring cell carcinoma because the therapeutic
implications are definitely different [1]. Moreover, the
prognosis of patients with metastasis to the breast is
very poor and 80% of these patients die within 1 year
of the diagnosis [8, 9]. Although the lack of any in situ
component can exclude the primary carcinoma, this is
not reliable [1]. Only immunohistochemical stains are
helpful to differentiate the primary breast cancer and
metastasis to the breast. Metastasis to the breast
usually shows negative results for estrogen and
progesterone receptors as well as GCDFP-15 [10]. In
contrast, lymphatic tumor emboli or epithelial
markers such as CK7, CK20 and CEA are usually
present [1, 6]. In our case, the immunohistochemical
staining was negative for ER and GCDFP-15.

Metastatic signet ring cell carcinoma of the breast is
a rare disease and it has non-specific clinical,
mammographic and US features. However, even
when there are no definite masses or axillary
lymphadenopathy, if skin thickening and increased
density or echogenicity of the subcutaneous fat is
noted on mammography or US, then the possibility of
metastasis must be considered.
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