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Breast cancer is the most prevalent cancer in women globally, often leading to distant metastasis in the lung, liver, or bones. Cutaneous metastasis represents an uncommon pattern in breast cancer, but when observed, it tends to manifest in the thorax and upper abdomen, primarily due to lymph node involvement. Therefore, occurrences of cutaneous metastasis on the scalp and extremities are infrequent. Moreover, invasive lobular carcinoma metastasizing to remote skin is rare among the breast cancer. This report presents a case of cutaneous metastasis of invasive lobular carcinoma to the scalp in a patient treated for breast cancer six years ago, with no signs of local recurrence or metastasis to other organs.
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Introduction

Breast cancer is globally recognized as the most common cancer in women, with recent trends indicating an increase in both incidence and mortality rates worldwide (1). With advancements in diagnostic technologies, developed countries have witnessed a decline in breast cancer mortality due to early detection and treatment. Paradoxically, however, statistical evidence suggests a rising incidence of metastatic breast cancer (2).

Metastasis in breast cancer predominantly occurs in specific organs, with rare instances of cutaneous metastasis. Although cutaneous metastasis from breast cancer is uncommon, accounting for approximately 2.5%, it stands out as a relatively proficient entity compared to the less than 1% occurrence in general solid tumors. As a result, breast cancer demonstrates a heightened propensity for cutaneous metastasis, accounting for approximately 33% of all cases among metastatic cancers affecting the skin (3, 4).

Cutaneous metastasis primarily occurs in proximity to the primary tumor site, occasionally leading to misinterpretation as a secondary malignancy related to the recurrence or treatment of the primary lesion. Moreover, when tumors appear on the scalp or extremities far from the primary lesion, linking them to breast cancer becomes more challenging.

This case report discusses a rare scenario where a scalp nodule, incidentally discovered during the surveillance period after breast cancer treatment, was confirmed and treated as a distant metastatic lesion of breast origin through nuclear imaging and histopathological examination. The findings highlight the importance of vigilance in identifying remote metastases manifesting as a skin lesion in breast cancer survivors and underscore the need for comprehensive monitoring strategies.





Case presentation

A 54-year-old female patient presented to the dermatology clinic due to the enlargement of a scalp nodule in the left parietal area. The lesion, measuring approximately 2 cm and displaying a pinkish hue, appeared as a nodular lesion accompanied by localized alopecia (Figure 1). According to the patient’s account, she first noticed the lesion five years ago during chemotherapy for breast cancer, experiencing overall hair loss due to the side effect of the treatment. However, since the lesion was small and did not grow, she did not seek further medical attention at that time.




Figure 1 | Clinical image of the scalp lesion. A pinkish-hued, 2 cm-sized nodular lesion is observed, accompanied by localized alopecia at the left parietal area of the scalp.



The patient was diagnosed with invasive lobular carcinoma six years ago, located in the upper outer quadrant of the left breast. At the time of diagnosis, Positron emission tomography with 2-deoxy-2-[fluorine-18]fluoro-D-glucose integrated with computed tomography (18F-FDG PET/CT) showed no evidence of distant metastasis. Following left breast-conserving surgery, the postoperative pathological assessment revealed a pT3N1c classification, indicating the presence of cancer cells spreading to the left axillary lymph nodes. Additionally, the tumor tested positive for estrogen and progesterone receptors, and lymphovascular invasion was observed. Subsequently, she underwent adjuvant chemotherapy with the doxorubicin, cyclophosphamide, and docetaxel regimen for six cycles, followed by oral tamoxifen and radiation therapy targeting the left breast and axilla.

Over the course of six years of regular follow-up examinations, there was no evidence of recurrence or distant metastasis. The patient continued oral tamoxifen therapy. The most recent follow-up examination, four months before the dermatology visit for the scalp nodule, also showed no signs of recurrence or distant metastasis.

Considering the patient’s medical history, a punch biopsy was performed to rule out the possibility of cutaneous metastasis. The tissue sample obtained from the punch biopsy exhibited structural features similar to those of previously diagnosed breast cancer tissues. Immunohistochemical staining showed positivity for cytokeratin 7 (CK7), estrogen receptor and partial positivity for gross cystic disease fluid protein 15 (GCDFP-15), a breast cancer-specific marker (Figures 2, 3). In light of these cumulative observations, there arose a suspicion that the scalp lesion might be indicative of metastasis originating from breast cancer.




Figure 2 | Gross specimen and histopathological findings of the primary breast cancer and scalp lesion. (A) A gross specimen of the primary breast cancer diagnosed invasive lobular carcinoma with the area involved by the primary tumor annotated as a circle. (B) Tumor cells of the primary invasive lobular carcinoma arranged in slender linear strands one to two cells across, exhibiting the so-called Indian file appearance (arrow) (HE x 200). (C) On high-power photomicrograph, tumor cells are also arranged in single files, cords, and single cells (arrow) (HE x 400). (D) A gross specimen of the scalp lesion with the area involved by the metastasis annotated as a circle. (E) On low-power photomicrograph, tumor cells infiltrated the subcutaneous layer of the scalp without evidence of destruction to adjacent structures or skin appendages. (HE x 15) (F) Intact skin appendages were observed in high-power photomicrographs (arrowhead) (HE x 200) (G) Tumor cells of the scalp tumor showed a similar structural pattern to the primary breast cancer, exhibiting an Indian file appearance (arrow) (HE x 200).






Figure 3 | Immunohistochemical findings of the scalp lesion. (A) The immunohistochemical analysis revealed a positive staining for estrogen receptor, and (B) scattered partial positive staining for GCDFP-15.



Subsequent 18F-FDG PET/CT imaging revealed slightly increased FDG uptake in the lesion. No evidence of metastasis to other organs, excluding the scalp, or recurrence at the previously treated primary site was observed (Figure 4).




Figure 4 | PET-CT findings of the patient. (A) A 1.5cm sized bulging lesion with soft tissue attenuation, involving subcutaneous layer of scalp along the left parietal area. (B) This lesion had a measured SUVmax value of 2, indicating a slight degree of hypermetabolism. (C) Maximum intensity projection images of PET-CT showed no evidence of other distant metastasis or recurrence.



The patient underwent excision of the scalp lesion, and the final pathology confirmed it as a metastatic lesion. Although adjuvant radiation therapy for scalp lesion and gonadotropin-releasing hormone agonist therapy were recommended, the patient declined, opting only to continue oral anastrozole therapy. Subsequent follow-up examinations did not reveal any signs of recurrence or distant metastasis, including in the breast and scalp.





Discussion

The metastasis of breast cancer is not a random occurrence; it can be explained by the concept of organotropic metastasis, where certain organs are more susceptible to metastasis (5). Commonly known sites for metastasis include bones, liver, brain, lungs, and distant lymph nodes (6). This multifaceted phenomenon results from a combination of factors such as the subtype of the primary tumor, the molecular and genetic characteristics of breast cancer, and the interactions between metastatic organs and cancer cells (7). In this context, it is not surprising that the metastatic patterns differ between invasive ductal carcinoma (IDC) and invasive lobular carcinoma (ILC). As mentioned above, since IDC constitutes the majority of breast cancers, metastases of breast cancer often appear common in the lungs, liver, and bones. However, in the case of ILC, it is known to have a higher prevalence of metastasis to the gastrointestinal tract, gynecologic organs, peritoneal surface, or retroperitoneum due to its distinct pattern of E-cadherin protein expression (8, 9).

Nevertheless, cutaneous metastasis in breast cancer is considered rare in case of both IDC and ILC. According to a study analyzing the metastatic patterns of breast cancer, skin metastasis accounted for 7.1% in IDC and 6.5% in ILC among all metastatic sites, respectively (10). However, it comprises approximately 33% of cutaneous metastatic lesions, underscoring breast cancer’s propensity for cutaneous metastasis compared to other malignancies (3, 4).

The majority of breast cancer cutaneous metastases are found in close proximity to the primary tumor, suggesting that metastasis through local lymph node drainage plays a significant role (6). Consequently, cutaneous metastasis in breast cancer predominantly manifests in the chest wall and upper abdomen (11). Meanwhile, the findings of distant skin metastasis far from the primary lesion (i.e. upper/lower extremities or scalp) still remain questionable. There was no specific paper that precisely explained the mechanism of distant skin metastasis from primary lesions yet. However, by examining the molecular pathology of ILC and the metastatic patterns of both ILC and IDC, a novel insights into the occurrence of cutaneous metastasis distant from the primary lesion could potentially be gained. Some studies reveals that the incidence of cutaneous metastasis is more frequent in ILC than IDC due to the characteristic of loss of E-cadherin (12–14). Among the ILC, certain types exhibit a heightened tendency for metastasis to other organs, believed to be linked to changes in intracellular protein or hormonal receptor expression, as well as alterations in signaling pathways due to molecular alterations (12).

The patterns of cutaneous metastasis in breast cancer are highly diverse, with normochromic papules or nodules being the predominant forms (15). Particularly when occurring on the scalp, these lesions often present as tumor-associated hair loss, where nodules or hardened plaques lead to irreversible alopecia due to destruction of hair follicles by the primary tumor (16). Lesions of metastatic breast cancer that arise on the scalp occasionally require discrimination from appendage tumors such as eccrine spiradenoma, which are cutaneous appendage-related (17). In such cases, the utility of estrogen receptors is limited, as sweat glands, akin to breast tissue, can express estrogen receptors (18). However, the majority of breast cancers typically show positivity for CK7 and negativity for CK20, making immunostaining with these markers helpful for differentiation (19). Furthermore, GCDFP-15 is known as an immunohistochemical marker frequently used when there is a suspicion that a tumor of unknown primary origin may be of mammary origin, given its specificity for mammary differentiation (20). Of greater significance, the pathological specimen of the scalp lesion exhibited structural features akin to the previously diagnosed breast cancer, with malignant lesions infiltrating surrounding tissues without evident destruction of cutaneous appendages. These findings suggest not so much a primary malignancy originating from cutaneous appendages but rather indicate a metastatic lesion from a past history of breast cancer.

In many cancer types, cutaneous metastasis implies widespread dissemination, making complete resection unfeasible and necessitating palliative and supportive care (21). However, in breast cancer, skin lesions tend to appear regardless of the cancer’s stage, occasionally leading to the diagnosis of primary breast cancer through cutaneous metastatic lesions (22–24). Therefore, when diagnosing skin lesions in patients with a history of breast cancer, considering the breast cancer history is imperative. Presently, various types of breast cancers including ILC can be classified beyond the microscopic level to molecular subtypes (12). It is imperative to consider that specific subtypes with a heightened tendency for distant metastasis due to molecular-level mutations may exhibit divergent responses to commonly employed therapeutic agents when formulating a treatment plan. Additionally, recognizing that cutaneous metastasis in breast cancer does not always signify extensive dissemination emphasizes the need for personalized and tailored treatments based on the individual patient’s condition.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding author.





Ethics statement

The studies involving humans were approved by Institutional Review Board of Kangwon National University Hospital. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin in accordance with the national legislation and institutional requirements. The written informed consent for publication was not obtained due to the retrospective and anonymized nature of the case report. All identifying patient information has been sufficiently anonymized to protect confidentiality. The study adheres to ethical standards, and the retrospective design precluded obtaining individual consents. Additionally, the authors have submitted an exemption request to the institutional review board of their affiliated institution, and the content has been approved. The manuscript strictly follows ethical guidelines and respects patient privacy, ensuring that no identifiable information is disclosed. Written informed consent was obtained from the participant/patient(s) for the publication of this case report.





Author contributions

NK: Writing – original draft. HO: Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.




Acknowledgments

We would like to express our sincere gratitude to Professor Seung Koo Lee from the Department of Pathology at Kangwon National University Hospital for providing valuable assistance in interpreting the pathological findings of the case and for his expertise in the analysis of histopathological images.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Azamjah, N, Soltan-Zadeh, Y, and Zayeri, F. Global trend of breast cancer mortality rate: a 25-year study. Asian Pac J Cancer Prev. (2019) 20:2015–20. doi: 10.31557/APJCP.2019.20.7.2015

2. Hendrick, RE, Helvie, MA, and Monticciolo, DL. Breast cancer mortality rates have stopped declining in U.S. Women younger than 40 years. Radiology. (2021) 299:143–9. doi: 10.1148/radiol.2021203476

3. Hu, SC, Chen, GS, Wu, CS, Chai, CY, Chen, WT, and Lan, CC. Rates of cutaneous metastases from different internal Malignancies: experience from a Taiwanese medical center. J Am Acad Dermatol. (2009) 60:379–87. doi: 10.1016/j.jaad.2008.10.007

4. Wong, CY, Helm, MA, Helm, TN, and Zeitouni, N. Patterns of skin metastases: a review of 25 years' experience at a single cancer center. Int J Dermatol. (2014) 53:56–60. doi: 10.1111/ijd.2013.53.issue-1

5. Lu, X, and Kang, Y. Organotropism of breast cancer metastasis. J Mammary Gland Biol Neoplasia. (2007) 12:153–62. doi: 10.1007/s10911-007-9047-3

6. Yates, LR, Knappskog, S, Wedge, D, Farmery, JHR, Gonzalez, S, Martincorena, I, et al. Genomic evolution of breast cancer metastasis and relapse. Cancer Cell. (2017) 32:169–184.e7. doi: 10.1016/j.ccell.2017.07.005

7. Chen, W, Hoffmann, AD, Liu, H, and Liu, X. Organotropism: new insights into molecular mechanisms of breast cancer metastasis. NPJ Precis Oncol. (2018) 2:4. doi: 10.1038/s41698-018-0047-0

8. Borst, MJ, and Ingold, JA. Metastatic patterns of invasive lobular versus invasive ductal carcinoma of the breast. Surgery. (1993) 114:637–41. doi: 10.5555/uri:pii:003960609390249D

9. Kowalski, PJ, Rubin, MA, and Kleer, CG. E-cadherin expression in primary carcinomas of the breast and its distant metastases. Breast Cancer Res. (2003) 5:R217–22. doi: 10.1186/bcr651

10. Mathew, A, Rajagopal, PS, Villgran, V, Sandhu, GS, Jankowitz, RC, Jacob, M, et al. Distinct pattern of metastases in patients with invasive lobular carcinoma of the breast. Geburtshilfe Frauenheilkd. (2017) 77:660–6. doi: 10.1055/s-0043-109374

11. Cho, J, Park, Y, Lee, JC, Jung, WJ, and Lee, S. Case series of different onset of skin metastasis according to the breast cancer subtypes. Cancer Res Treat. (2014) 46:194–9. doi: 10.4143/crt.2014.46.2.194

12. Batra, H, Mouabbi, JA, Ding, Q, Sahin, AA, and Raso, MG. Lobular carcinoma of the breast: A comprehensive review with translational insights. Cancers (Basel). (2023) 15:5491. doi: 10.3390/cancers15225491

13. Arpino, G, Bardou, VJ, Clark, GM, and Elledge, RM. Infiltrating lobular carcinoma of the breast: tumor characteristics and clinical outcome. Breast Cancer Res. (2004) 6:R149–56. doi: 10.1186/bcr767

14. Korhonen, T, Kuukasjärvi, T, Huhtala, H, Alarmo, EL, Holli, K, Kallioniemi, A, et al. The impact of lobular and ductal breast cancer histology on the metastatic behavior and long term survival of breast cancer patients. Breast. (2013) 22:1119–24. doi: 10.1016/j.breast.2013.06.001

15. De Giorgi, V, Grazzini, M, Alfaioli, B, Savarese, I, Corciova, SA, Guerriero, G, et al. Cutaneous manifestations of breast carcinoma. Dermatol Ther. (2010) 23:581–9. doi: 10.1111/dth.2010.23.issue-6

16. Scheinfeld, N. Review of scalp alopecia due to a clinically unapparent or minimally apparent neoplasm (SACUMAN). Acta Derm Venereol. (2006) 86:387–92. doi: 10.2340/00015555-0160

17. Rollins-Raval, M, Chivukula, M, Tseng, GC, Jukic, D, and Dabbs, DJ. An immunohistochemical panel to differentiate metastatic breast carcinoma to skin from primary sweat gland carcinomas with a review of the literature. Arch Pathol Lab Med. (2011) 135:975–83. doi: 10.5858/2009-0445-OAR2

18. Bhargava, R, Gerald, WL, Li, AR, Pan, Q, Lal, P, Ladanyi, M, et al. EGFR gene amplification in breast cancer: correlation with epidermal growth factor receptor mRNA and protein expression and HER-2 status and absence of EGFR-activating mutations. Mod Pathol. (2005) 18:1027–33. doi: 10.1038/modpathol.3800438

19. Krishna, M. Diagnosis of metastatic neoplasms: an immunohistochemical approach. Arch Pathol Lab Med. (2010) 134:207–15. doi: 10.5858/134.2.207

20. Darb-Esfahani, S, von Minckwitz, G, Denkert, C, Ataseven, B, Högel, B, Mehta, K, et al. Gross cystic disease fluid protein 15 (GCDFP-15) expression in breast cancer subtypes. BMC Cancer. (2014) 14:546. doi: 10.1186/1471-2407-14-546

21. Saeed, S, Keehn, CA, and Morgan, MB. Cutaneous metastasis: a clinical, pathological, and immunohistochemical appraisal. J Cutan Pathol. (2004) 31:419–30. doi: 10.1111/j.0303-6987.2004.00207.x

22. Costa, RLB, Costa-Filho, RB, Rosa, M, and Czerniecki, BJ. Occult breast carcinoma presenting as scalp metastasis. Case Rep Oncol. (2017) 10:992–7. doi: 10.1159/000484346

23. Alizadeh, N, Mirpour, H, and Azimi, S. Scalp metastasis from occult primary breast carcinoma: a case report and review of the literature. Int J Womens Dermatol. (2018) 4:230–5. doi: 10.1016/j.ijwd.2018.08.002

24. Abdulraheem, AM, Naji, D, Al Heyasat, AN, Alhasan, M, Almasri, NM, and Odeh, R. Breast cancer with scalp metastases: a case report. J Med Case Rep. (2023) 17:203. doi: 10.1186/s13256-023-03928-8




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2024 Koh and Oh. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-14-1361333-g003.jpg





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Case report: Unusual breast cancer metastasis manifesting as a scalp lesion in a patient with invasive lobular carcinoma

      

        		

          Introduction

        



        		

          Case presentation

        



        		

          Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-14-1361333-g001.jpg





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/fonc.2024.1361333_cover.jpg
& frontiers | Frontiers in Oncology

Case report: Unusual breast cancer
metastasis manifesting as a scalp lesion in
a patient with invasive lobular carcinoma





OEBPS/Images/fonc-14-1361333-g004.jpg





OEBPS/Images/fonc-14-1361333-g002.jpg
2T .
T
L
.',. '«‘
s 0 {
‘ :
b2 ¢
,.
}.
i
Wel ')
.‘5
s
- [
1
\\






