
Case Report

©Copyright 2022 by the Turkish Federation of Breast Diseases Societies / European Journal of Breast Health published by Galenos Publishing House.

 

375

Received: 17.01.2022
Accepted: 17.03.2022

 Available Online Date: 01.10.2022
Corresponding Author: 
Baha Zengel; bahazengel@gmail.com

Cite this article as: Zengel B, Çavdar D, Özdemir Ö, Taşlı F, Karataş M, Şimşek C, Uslu A. Gastrointestinal Tract Metastases of Invasive Lobular Carcinoma 
of the Breast: An Immunohistochemical Survey Algorithm. Eur J Breast Health 2022; 18(4): 375-380

Key Points

• 	 The histopathological findings are similar in invasive lobular carcinoma of the breast and poorly cohesive carcinoma of the stomach. Therefore, the 
possibility of metastasis should be kept in mind in multiple erosions or linitis plastica type gastric lesions.

•	 In breast cancer patients who develop gastrointestinal tract metastases, determining the nature of the tumor (primary or metastatic) is extremely 
important in terms of treatment.

•	 The importance of histopathological examination is critical and is highlighted in this report.

•	 Possible diagnostic errors can be avoided by making immunophenotypic evaluation of endoscopic biopsy material with an appropriate 
immunohistochemical panel.
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Introduction

Invasive lobular carcinoma (ILC) accounts for almost 15% of all breast carcinomas (1, 2). Since the 1960s, many case reports about gastrointestinal 
tract (GIT) metastases of ILCs have been reported (3-6). The susceptibility of ILC to metastasize to GIT is many times greater than invasive 
ductal carcinoma (IDC) (4.5% versus 0.2%, respectively, p<0.05) (1). 

Isolated GIT metastasis of ILC is extremely rare and at least 60% of ILC patients with GIT metastases have had concurrent bone (7,8) and, less 
frequently, other organ metastasis (5, 9-11). The pattern of metastasis is often diffuse and infiltrative so that it essentially presents as multiple 
erosions (7, 8) or often linitis plastica type in the stomach (6, 7, 12). Since molecular profiling and immunophenotyping methods were not 
available in the past, the diagnosis of GIT metastases of ILC was based almost entirely on histological evaluation (3, 13). However, in the recent 
literature, there are few case reports in which differential diagnosis was made by immunohistochemical (IHC) methods (8, 10).

In this study, we evaluated two patients treated in our clinic. The first had ILC in the breast and subsequently developed gastric metastasis (Case 
1). In the second patient, an incidental mass was found in the right breast while investigating simultaneous masses in the stomach and colon 
(Case 2).

ABSTRACT

Invasive lobular carcinoma (ILC) accounts for almost 15% of all breast carcinomas. The potential of ILC to metastasize to the gastointestinal system is 
significantly greater than that of invasive ductal carcinoma. Gastric metastasis occurred in the ninth year of the follow-up in a patient who was operated 
on the right breast due to ILC. The patient was investigated for simultaneous masses in the stomach and colon, and a random mass was found in her right 
breast. 
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In addition, using current and specific immunohistochemical methods, 
we examined the staining pattern of poorly cohesive carcinoma of the 
stomach (PCCS), including signet ring cell carcinoma and gastric 
metastasis of ILC.

Case Presentations

Case 1: A 76-year-old female patient was admitted to our service 
nine years previously, due to a mass in her right breast. The tru-cut 
needle biopsy was reported as ILC. Following radiodiagnostic studies, 
the patient underwent right mastectomy and axillary dissection upon 
detection of carcinoma metastasis in the sentinel lymph node (1/3). 
Histological examination of the breast revealed two separate tumor 
foci (3.0 and 1.8 cm) with signet-ring cell component. The number of 
metastatic lymph nodes was 1/12.

Immunohistochemistry showed positive estrogen receptor (ER) and 
negative progesterone receptor (PgR), human epithelial growth factor 
receptor type 2 protein (Cerb-B2), p53 and e-cadherin staining. 

The patient had had T2N1M0 Stage 2B tumor. She received six 
courses of adjuvant consisting of tri-weekly TEC regimen (75 mg/m2 
docetaxel + 75 mg/m2 epirubicin + 600 mg/m2 cytoxan) followed by 
radiotherapy.

In the ninth year of follow-up, an increase in tumor markers was 
detected (CEA = 29.7 U/mL, CA15-3 = 1019 U/mL). The abdominal 
ultrasound and computed tomography revealed free intraperitoneal 
fluid accumulation, hypermetabolic implants in the peritoneum 
(peritoneal carcinomatosis) and a diffuse but asymmetric gastric wall 
thickening reaching 17 mm. The patient underwent gastroduodenal 
endoscopy. There were numerous infiltrative nodular lesions in the 
gastric corpus and antrum mucosa and multiple biopsies were taken. 
On positron emission tomography/computed tomography (PET/
CT), a possibly metastatic lymph node in the left axillary region with 
a size of 16x13 mm [(maximum standardized uptake value (SUVmax: 
4)] was seen and a tru-cut biopsy was performed. Endoscopic gastric 

biopsies and left axillary lymph node biopsies were evaluated together 
with previous right mastectomy and axillary dissection material for 
pathological evaluation. 

The endoscopic biopsy sample of the stomach revealed a non-
cohesive tumor with an infiltrative pattern between the normal gastric 
glands in the lamina propria. Considering the medical history of the 
patient, an IHC panel was simultaneously applied to primary breast 
adenocarcinoma and gastric endoscopic biopsy specimen in order to 
rule out possible metastasis. 

In the breast biopsy samples, tumor cells were ER 100% (3+), 
GATA 3 (+), PR (-), CerbB2 score 1, Ki-67 25% (+), e-cadherin (-), 
mammoglobulin (+), GCDFP15 focal (+), CDX2 (-). In the stomach 
biopsy samples, tumor cells were ER 100% (3+), GATA 3 (+), PR (-), 
e-cadherin (-), mamoglobulin (+), GCDFP15 focal (+), CDX2 (-). 
CerbB2 and Ki-67 assessments were suboptimal (Figure 1).

A sample of primary malignant gastric carcinoma and its staining 
pattern for comparison with metastatic gastric carcinoma is shown in 
Figure 2. With histological and immunohistochemical findings, both 
breast mass and infiltrative nodular gastric lesions were evaluated as 
“infiltrating lobular carcinoma”. 

First line endocrine therapy (aromatase inhibitor) was started. The 
patient died 11 months after metastasis was detected.

Case 2: A 65-year-old female patient was admitted to our clinic 
in December 2020 with nausea, vomiting and intermittent 
colic abdominal pain, resembling incomplete mechanical bowel 
obstruction. On abdominal CT, an irregular wall thickening in an 
approximately 8 centimeters long segment of the proximal transverse 
colon was observed. Chest CT revealed multiple lymph nodes in the 
right axillary region with a maximum dimension of 30x24 mm and 
diffuse sclerotic metastatic lesions in the bony structures.

Figure 1. Histopathological examination of the gastric metastasis of invasive lobular carcinoma of the breast. a) Tumoral infiltration in the 
lamina propria of stomach (H&E, x200). b) Dyscohesive tumor cells (H&E, x400) around the usual stomach glands (arrow). c) GATA3 nuclear 
positivity in tumor cells and gland epithelium without staining (IHC, GATA3). d) Tumor cells with Mammoglobin staining and gastric gland 
epithelium without staining immunohistochemical (IHC, Mammoglobin)

H&E: hematoxylin and eosin stain; ICH: immunohistochemical
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In the colonoscopic examination of the patient, there was an 
ulcerovegetan mass encircling the lumen and multiple biopsies 
were taken. In the same session, upper GI tract endoscopy was also 
performed and a few biopsies were taken from erosive lesions in the 
stomach.

In the histopathological examination, there was atypical tumoral 
infiltration showing loss of cohesion in the lamina propria of both 

colon and gastric epithelium. In tumor cells, ER was 80% (3+), PR 
(-), GATA3 (+), CK7 (+) Pancytokeratin diffuse (+), CD20 (-), CD3 
(-) and CDX-2 (-), LCA (-), Synaptophysin (-), Chromogranin (-), 
Vimentin (-), OCT3 (-), SOX10 (-), PAX8 (-), CK20 (-), S100 (-) 
(Figure 3).

With the described IHC findings, metastasis of breast carcinoma to 
the colon and stomach was strongly considered. Afterwards, breast 

Figure 2. The histology of primary malignant (poorly cohesive) gastric carcinoma and its’ immunohistochemical (IHC) staining pattern.  
a) Cohesive carcinoma cells between gastric glands (arrow) (H&E, x200). b) CDX2 positivity in tumor cells (IHC, CDX2). c) GATA3 negativity in 
both stomach gland epithelium and tumor cells (IHC, GATA3)

H&E: hematoxylin and eosin stain; ICH: immunohistochemical

Figure 3. Breast carcinoma metastasis to the colon.

a) Poorly cohesive carcinoma cells (arrow) between the glands of colonic epithelium (H&E, x200). b) GATA3 stained tumor cells and unstained 
glandular epithelium of the colon (arrow) (IHC, GATA3). c) ER positivity in tumor cells in the lamina propria (IHC, ER). d) CDX2: Negative staining 
in tumor cells and positive nuclear staining in colonic epithelial cells (IHC, CDX2)

H&E: hematoxylin and eosin stain; ICH: immunohistochemical; ER: estrogen receptors
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magnetic resonance imaging (MRI), mammography and breast 
ultrasonography (USG) examinations were performed. On ultrasound 
examination, there was an irregularly circumscribed area in the right 
breast that did not show a clear mass formation. MRI examination 
revealed an irregular and spicular mass located in the retroareolar and 
mid-quadrant area of the right breast, with a size of 16x11 mm. The 
mass was classified as Breast Imaging Reporting and Data System (BI-
RADS) 4-C. The MRI images of the right axilla was compatible with 
adjacent and numerous pathological lymph nodes ≤33 mm in size. 
Ultrasound guided tru-cut biopsy and fine needle aspiration biopsy 
(FNAB) was performed from the mass in the right breast and the 
axillary lymph node, respectively. 

In the right breast tru-cut biopsy specimen, an invasive tumor was 
observed that developed as individual cells and short cell lines with 
scanty cytoplasm. In the tumor cells, ER was 100% (+++), PR 40% 
(++++), cerbB2 (-), Ki-67 5%, p53 (-), e-cadherin (-), P63 (-). Findings 
were consistent with “invasive lobular carcinoma” as the most likely 
diagnosis. In addition, cytomorphological and immunocytochemical 
findings (GATA 3 positivity in tumor cells) in axillary lymph node 
FNAB were interpreted as breast carcinoma metastasis. In the light of 
IHC findings, it was reported that the tumor was not primary colon 
carcinoma and the primary focus was most likely the breast. Thus, in 
this case, the diagnosis of ILC of the breast was reached based on the 
GI tract metastases.

In terms of treatment, the patient had first-line systemic 
hormonotherapy; + CDK4-6 inhibitor treatment was started in January 
2021. The patient is still using palbociclib 125 mg/d for 21 days in 
combination with letrozole 2.5 mg/d. In addition, she is regularly 
receiving Denosumab 60 mg (recombinant human monoclonal IgG2 
antibody) subcutaneously every 6 months.

Discussion and Conclusion

In our clinic, the number and percentage of patients with ILC 
(excluding mixed-type tumors) among 2000 patients with primary 
breast carcinoma was 162 and 8.1%, respectively. Among these, 
the number of ILC patients with gastrointestinal organ metastasis 
was only two (1.2%). In patients dying of breast carcinoma, gastric 
metastasis was found in 6–18% at autopsy. This might be due to the 
diffuse nature of the disease (ILC) and some predilection for gastric 
involvement (3, 14, 15). In one study, metastatic disease secondary to 
breast cancer was detected in 12,000 patients over a 15-year period. 
The number of patients with GIT metastases in this series was only 23 
(0.2%). In this series, the prevalence of ILC was 12 percent, however 
it was significantly increased (54%) in patients with GIT metastases 
and carcinomatosis (p<0.001) (16). The metastasis of ILC to the 
colon is less common compared to the stomach, and it is frequently 
encountered in the literature as single case reports (4, 10, 17, 18).

In published breast cancer patient series, when the surviving patients 
are compared to those deceased and autopsied, a significant difference 
was observed in the frequency of GIT metastasis. This suggests that 
clinicians failed to notice the GI tract metastases during the follow-up 
of these patients. Patients with breast cancer very rarely have isolated 
GIT metastases. On the contrary, in almost all of them, multiple 
metastases are observed, most commonly in the bone (about 60%) 
before or simultaneously with the GIT metastasis (5, 7-11, 17). This 
perhaps causes clinicians to focus on the more common metastases 
with more prominent symptoms and may result in failure to recognize 
possible GIT metastases.

In our study, in the first patient who had gastric metastasis after ILC, 
there were simultaneous metastasis in the locoregional lymph nodes, 
and in the second case, multiple bone metastases were demonstrated 
concurrently with colon metastasis.

In breast cancer patients who develop GI tract tumors, 
histopathological examination is extremely important in determining 
the nature of the tumor and for optimal treatment planning. In this 
study, direct histopathological examination of H&E stained specimens 
of metastatic ILC were characterized by poorly cohesive tumor cells 
around the epithelial glands located in the lamina propria. This 
infiltration was sometimes patchy or diffuse. Poorly cohesive ILC cell 
infiltration in the lamina propria has also been reported in different 
studies (11, 19). In these cases, the use of immunomarkers, alone or 
in combination, significantly increased the sensitivity and specificity 
for diagnosing metastatic ILC in the GIT. We used CDX2 to 
differentiate adenocarcinoma of intestinal or breast epithelial origin. 
CDX2 gene encodes a nuclear transcription factor relatively specific for 
the development of intestinal epithelium from duodenum to rectum 
(20). In an immunohistochemical survey study, CDX2 monoclonal 
antibody was expressed uniformly in 76%–100% of tumor cells in 183 
of 184 tumors originated from esophagus to the colon (21). However in 
our patients, tumor cells from gastric and colon biopsies were CDX2-
negative, thus effectively excluding primary GI adenocarcinomas. 

In both of our patients, an immunohistochemical survey with ER 
and GATA3 was used in all biopsies obtained from the breast, axillary 
lymph nodes, stomach and colon to prove that tumors were of breast 
origin. GATA3 is a transcription factor important in the differentiation 
of breast epithelia and urothelia. As expected, ER expression in tumor 
cells was 100% positive in breast, axillary lymph node and stomach 
biopsies and 80% in colon biopsy while GATA3 was strongly and 
uniformly expressed in all four biopsy specimens. Several case series 
have been reported about high ER-positivity (5, 10, 12, 17, 22) and 
GATA3 expression (11, 23) in both primary and metastatic tumor foci 
of ILC of the breast. In one study GATA 3 was immunohistochemically 
examined in 268 patients with primary or metastatic IDC and ILC 
of the breast. GATA3 positivity was observed in 97.3% (251 of 268 
tumors) and was strongly expressed in 100% of primary ILC cases 
(23). In another study, primary breast and gastrointestinal carcinomas 
showing signet ring features were reviewed with respect to expression 
patterns of several immunohistochemical markers. The specificity of 
ER and GATA3 expression was 100% and 98% in primary breast 
carcinomas and the specificity of CDX2 was 100% for tumors of 
gastrointestinal origin. Thus, these markers successfully discriminated 
ILC and gastric signet ring carcinomas (24). These findings were 
supported in a different study in which ER and GATA3 expression 
were positive in 82% of the patients with metastatic ILC (mILC) and 
were helpful in distinguishing mILC from primary diffuse gastric 
adenocarcinoma (25).

Estrogen receptor expression in gastric carcinoma may sometime lead 
to misdiagnosis. It has been reported that some isoforms of ER-alpha 
(ERα) are highly expressed in cases with gastric cancer. Furthermore, 
the incidence of ER-alpha 66 isoforms is significantly higher, especially 
in diffuse type and poorly differentiated gastric adenocarcinomas (26). 
However, there are still inconsistencies regarding the effects of estrogen 
receptors on the development and/or progression of gastric cancer (27).

In our study, as a comparison group, we immunohistochemically 
surveyed the pathological specimens of five malignant (poorly 
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cohesive) gastric adenocarcinoma cases operated in our clinic. As seen 
in Figure 2, CDX2 was positive and GATA3 expression was negative in 
gastric tumor cells in all cases. In addition to the IHC stains presented 
above, we also used mammoglobin and GCDFP15 molecular 
markers in our first patient. Mammoglobin was reported to have 
higher expression, particularly in ILC and ER-positive tumors than 
IDC (28). These two markers were expressed both in primary breast 
tumor (50%–70%) and its gastric metastasis and this strengthened 
our diagnosis of gastric metastasis of primary ILC of the breast. Here, 
we do not intend to specifically recommend these last two molecular 
markers to be routinely used in differential diagnosis of GI tract 
metastasisof ILC of the breast. However, there are publications stating 
that these two markers are very useful to distinguish primary GI tract 
adenocarcinomas from gastrointestinal metastases of ILC (5, 9).

As a result, ER-α positivity can be reliably used to diagnose 
gastric metastasis of hormone receptor positive ILC of the breast. 
Simultaneous GATA3 positivity in both primary and metastatic foci 
significantly increases diagnostic accuracy. Negative CDX2 staining in 
gastrointestinal tumor cells fairly specifically excludes GI origin. 

Also, in our second case presentation, the malignant primary focus was 
elucidated during the investigation of the metastatic masses. Therefore, 
since the histopathological findings are similar in ILC of the breast and 
poorly cohesive carcinoma of the stomach, the possibility of metastasis 
should definitely be kept in mind in cases with multiple erosions or 
linitis plastica type gastric lesions, even if there is no history of breast 
carcinoma in the medical records of the patient. Possible diagnostic 
errors can be avoided by implementing immunophenotypic evaluation 
in endoscopic biopsies with the IHC panel described above. 

Informed Consent: Written informed consent was obtained from patients who 
participated in this study.

Peer-review: Externally peer-reviewed.

Authorship Contributions
Surgical and/or Medical Practices: B.Z., D.Ç., Ö.Ö., F.T., M.K., C.Ş.; Concept: 
B.Z., D.Ç., A.U.; Design: B.Z., D.Ç., F.T., A.U.; Data Collection and/or 
Processing: B.Z., D.Ç., Ö.Ö., F.T., M.K., C.Ş.; Analysis and/or Interpretation: 
B.Z., D.Ç., Ö.Ö., F.T., A.U.; Literature Search: B.Z., D.Ç., Ö.Ö., F.T., A.U.; 
Writing: B.Z., A.U.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study received no 
financial support. 

References 

1.	 Borst MJ, Ingold JA. Metastatic patternsof invasive lobular versus invasive 
ductal carcinoma of the breast. Surgery 1993; 114: 637-641. (PMID: 
8211676) [Crossref ]

2.	 Martinez V, Azzopardi JG. Invasive lobular carcinoma of the breast: 
incidence and variants. Histopathology 1979; 3: 467-488. (PMID: 
229072) [Crossref ]

3.	 Davis HL, Murray RK, Korbitz BC. Breast carcinoma metastatic to the 
stomach. Report of a case in a male and review of an autopsy series. Am J 
Dig Dis 1968; 13: 868-873. (PMID: 5303029) [Crossref ]

4.	 Matsuda I, Matsubara N, Aoyama N, Hamanaka M, Yamagishi D, 
Kuno T, et al. Metastatic lobular carcinoma of the breast masquerading 

as a primary rectal cancer. World J Surg Oncol 2012; 10: 231. (PMID: 
23114188) [Crossref ]

5.	 Jones GE, Strauss DC, Forshaw MJ, Deere H, Mahedeva U, Mason 
RC. Breast cancer metastasis to the stomach may mimic primary gastric 
cancer: report of two cases and review of literature. World J Surg Oncol 
2007; 5: 75. (PMID: 17620117) [Crossref ]

6.	 Harris M, Howell A, Chrissohou M, Swindell RI, Hudson M, Sellwood 
RA. A comparison of the metastatic pattern of infiltrating lobular 
carcinoma and infiltrating ductal carcinoma of the breast. Br J Cancer 
1984; 50: 23-30. (PMID: 6331484) [Crossref ]

7.	 Taal BG, Peterse H, Boot H. Clinical presentation, endoscopic features, 
and treatment of gastric metastases from breast carcinoma. Cancer 2000; 
89: 2214-2221. (PMID: 11147591) [Crossref ]

8.	 Koike K, Kitahara K, Higaki M, Urata M, Yamazaki F, Noshiro H. 
Clinicopathological features of gastric metastasis from breast cancer 
in three cases. Breast Cancer 2014; 21: 629-634. (PMID: 21779814) 
[Crossref ]

9.	 Geredeli C, Dogru O, Omeroglu E, Yilmaz F, Cicekci F. Gastric metastasis 
of triple negative invasive lobular carcinoma. Rare Tumors 2015; 7: 5764. 
(PMID: 26266010) [Crossref ]

10.	 Arrangoiz R, Papavasiliou P, Dushkin H, Farma JM. Case report and 
literature review: Metastatic lobular carcinoma of the breast an unusual 
presentation. Int J Surg Case Rep 2011; 2: 301-305. (PMID: 22096760) 
[Crossref ]

11.	 Yim K, Ro SM, Lee J. Breast cancer metastasizing to the stomach 
mimicking primary gastric cancer: A case report. World J Gastroenterol 
2017; 23: 2251-2257. (PMID: 28405154) [Crossref ]

12.	 Pera M, Riera E, Lopez R, Viñolas N, Romagosa C, Miquel R. Metastatic 
carcinoma of the breast resembling early gastric carcinoma. Mayo Clin 
Proc 2001; 76: 205-207. (PMID: 11213310) [Crossref ]

13.	 Choi SH, Steehan FR, Pichren JW. Metastatic involvement of the 
stomach by breast cancer. Cancer 1964; 17: 791-797. (PMID: 14176994) 
[Crossref ]

14.	 Asch MJ, Wiedel PD, Habif DV. Gastrointestinal metastases from 
crcinoma of the breast. Autopsy study and 18 cases requiring operative 
intervention. Arch Surg 1968; 96: 840-843. (PMID: 5647555) [Crossref ]

15.	 Menuck LS, Amberg JR. Metastatic disease involving the stomach. Am J 
Dig Dis 1975; 20: 903-913. (PMID: 1190198) [Crossref ]

16.	 McLemore EC, Pockaj BA, Reynolds C, Gray RJ, Hernandez JL, Grant 
CS, et al. Breast cancer: presentation and intervention in women with 
gastrointestinal metastasis and carcinomatosis. Ann Surg Oncol 2005; 12: 
886-894. (PMID: 16177864) [Crossref ]

17.	 Tsujimura K, Teruya T, Kiyuna M, Higa K, Higa J, Iha K, et al. Colonic 
metastasis from breast carcinoma: a case report. World J Surg Oncol 2017; 
15: 124. (PMID: 28679405) [Crossref ]

18.	 Kachi A, Nicolas G, Semaan DB, Hashem M, Abou Sleiman C. Unusual 
Pattern of Invasive Lobular Carcinoma Metastasis: A Case Report. Am J 
Case Rep 2019; 20: 1659-1663. (PMID: 31708571) [Crossref ]

19.	 Franceschini G,  Manno A, Mulè A, Verbo A, Rizzo G, Sermoneta D, 
et al. Gastro-intestinal symptoms as clinical manifestation of peritoneal 
and retroperitoneal spread of an invasive lobular breast cancer: report of 
a case and review of the literature. BMC Cancer 2006; 6: 193. (PMID: 
16854225) [Crossref ]

20.	 Chu PG, Weiss LM. Immunohistochemical characterization of signet-
ring cell carcinomas of the stomach, breast, and colon. Am J Clin Pathol 
2004; 121: 884-892. (PMID: 15198362) [Crossref ]

21.	 Werling RW,  Yaziji H,  Bacchi CE,  Gown AM. CDX2, a highly 
sensitive and specific marker of adenocarcinomas of intestinal origin: an 
immunohistochemical survey of 476 primary and metastatic carcinomas. 
Am J Surg Pathol 2003; 27: 303-310. (PMID: 12604886) [Crossref ]

https://pubmed.ncbi.nlm.nih.gov/8211676/
https://www.doi.org/10.1111/j.1365-2559.1979.tb03029.x
https://www.doi.org/10.1007/BF02237571
https://www.doi.org/10.1186/1477-7819-10-231
https://www.doi.org/10.1186/1477-7819-5-75
https://www.doi.org/10.1038/bjc.1984.135
https://pubmed.ncbi.nlm.nih.gov/11147591/
https://www.doi.org/10.1007/s12282-011-0284-3
https://www.doi.org/10.4081/rt.2015.5764
https://www.doi.org/10.1016/j.ijscr.2011.06.010
https://www.doi.org/10.3748/wjg.v23.i12.2251
https://www.doi.org/10.1016/S0025-6196(11)63129-7
https://www.doi.org/10.1002/1097-0142(196406)17:6<791::aid-cncr2820170617>3.0.co;2-5
https://www.doi.org/10.1001/archsurg.1968.01330230148023
https://www.doi.org/10.1007/BF01070875
https://www.doi.org/10.1245/ASO.2005.03.030
https://www.doi.org/10.1186/s12957-017-1193-5
https://www.doi.org/10.12659/AJCR.917237
https://www.doi.org/10.1186/1471-2407-6-193
https://www.doi.org/10.1309/A09E-RYMF-R64N-ERDW
https://www.doi.org/10.1097/00000478-200303000-00003


380

Eur J Breast Health 2022; 18(4): 375-380

22.	 Blachman-Braun R, Felemovicius I, Barker K, Kehrberg E, Khan F. 
Widespread metastatic breast cancer to the bowel: an unexpected finding 
during colonoscopy. Oxf Med Case Reports 2019; 2019: omy133. 
(PMID: 30800329) [Crossref ]

23.	 Miettinen M, McCue PA, Sarlomo-Rikala M, Rys J, Czapiewski P, Wazny 
K, et al. GATA3: a multispecific but potentially useful marker in surgical 
pathology: a systematic analysis of 2500 epithelial and nonepithelial 
tumors. Am J Surg Pathol 2014; 38: 13-22. (PMID: 24145643) 
[Crossref ]

24.	 Hui Y, Wang Y, Nam G, Fanion J, Sturtevant A, Lombardo KA, 
et al. Differentiating Breast Carcinoma with Signet Ring Features 
from Gastrointestinal Signet Ring Carcinoma: Assessment of 
Immunohistochemical Markers.  Hum Pathol 2018; 77: 11-19. (PMID: 
29317235) [Crossref ]

25.	 Clinton LK, Plesec T, Goldblum JR, Hajifathalian K, Downs-Kelly E, Patil 
DT. Specific Histopathologic Features Aid in Distinguishing Diffuse-type 
Gastric Adenocarcinoma From Metastatic Lobular Breast Carcinoma. Am 
J Surg Pathol 2020; 44: 77-86. (PMID: 31403964) [Crossref ]

26.	 Ur Rahman MS, Cao J. Estrogen receptors in gastric cancer: Advances 
and perspectives. World J Gastroenterol 2016; 22: 2475-2482. (PMID: 
26937135) [Crossref ]

27.	 Wesołowska M, Pawlik P,  Jagodziński PP. The clinicopathologic 
significance of estrogen receptors in human gastric carcinoma. Biomed 
Pharmacother 2016; 83: 314-322. (PMID: 27399808) [Crossref ]

28.	 Han JH, Kang Y, Shin HC, Kim HS, Kang YM, Kim YB, et al. 
Mammaglobin expression in lymph nodes is an important marker of 
metastatic breast carcinoma. Arch Pathol Lab Med 2003; 127: 1330-
1334. (PMID: 14521461) [Crossref ]

https://www.doi.org/10.1093/omcr/omy133
https://www.doi.org/10.1097/PAS.0b013e3182a0218f
https://www.doi.org/10.1016/j.humpath.2018.01.002
https://www.doi.org/10.1097/PAS.0000000000001341
https://www.doi.org/10.3748/wjg.v22.i8.2475
https://www.doi.org/10.1016/j.biopha.2016.06.048
https://www.doi.org/10.5858/2003-127-1330-MEILNI

