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Case Report: Advanced breast
invasive ductal carcinoma with
erysipeloid cutaneous metastasis
misdiagnosed as erysipelas
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and Ke Jiang*

Department of Breast Diseases, Yueyang Hospital of Integrated Traditional Chinese and Western
Medicine, Shanghai University of Traditional Chinese Medicine, Shanghai, China

Background: Breast cancer has become the second most common cancer after
lung cancer. Patients may present with skin manifestations at the time of initial
diagnosis, while erysipel-like carcinoma typically appears later, following initial
treatment. This delay increases the risk of misdiagnosis.

Case presentation: The patient was a 51-year-old female. A modified radical
mastectomy for left breast carcinoma (pT2N3MO, stage IlIC; tumor size 4.6 cm X
4.5 cm x 1.6 cm, 14/21 axillary lymph nodes involved), HER2-positive type, was
performed on April 21, 2021. In April 2024 (three years post-surgery), the patient
developed unexplained redness and swelling in the skin of the left upper limb,
accompanied by increased skin temperature. This was misdiagnosed as
erysipelas of the upper limb. After one week of antibiotic treatment, the
redness and swelling slightly subsided. In May 2024, the patient experienced
dizziness and headaches without any obvious cause. Enhanced cranial MRI
revealed multiple brain metastases, with possible lymph node metastasis in the
left cervical region. The patient underwent whole-brain radiotherapy. During
radiotherapy, erysipelas-like rashes developed on the left chest wall, upper limb,
and right breast skin. In June 2024, a skin biopsy of the chest wall confirmed
cutaneous metastasis. Following systemic anti-tumor treatment, both the skin
and brain metastasis improved.

Conclusion: Pathological biopsy should be emphasized when breast cancer
patients develop localized rashes. Understanding the unique inflammatory
manifestations of cutaneous metastasis is crucial for breast oncologists to
enable early diagnosis, timely treatment, and improved overall survival.
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Introduction

Global cancer statistics for 2022 indicate that breast cancer has
become the second most common cancer among women after lung
cancer, with an annual incidence rate increase of 0.6%-1% (1, 2). It
can metastasize to atypical sites such as the gastrointestinal tract,
skin, and other organs (3, 4). The clinical manifestations of skin
metastasis in breast cancer include red patches, purplish-red
papules, small blisters, and asymptomatic hard nodules on the
breast and adjacent skin. Among these, carcinoma erysipeloides
(CE) accounts for only 3% of breast cancer skin metastases (5), and
its appearance closely resembles erysipelas, making it easily
misdiagnosed. Skin metastases may present with clinical features
resembling erysipeloid rash, complicating diagnosis and increasing
the risk of misdiagnosis. This paper reports a case of advanced
invasive ductal carcinoma of the breast with dermatitis-like skin
metastasis, aiming to provide insights and guidance for diagnosis
and treatment. Informed consent was obtained from the patient.

Case report

We received a referral for a 51-year-old female patient who
underwent a modified radical mastectomy for left breast cancer
(pT2N3MO, stage ITIC, HER-2 positive) on April 21, 2021, after being
treated at another hospital three years earlier. The overall treatment
process is shown in the following diagram (Figure 1). Postoperative
pathology revealed invasive ductal carcinoma of the left breast, grade II,
with a tumor size of 4.6 cm x 4.5 cm X 1.6 cm, vascular invasion (+), no
definite nerve invasion, and lymphoplasmacytic cellular infiltration
between cancerous tissues (+), and left breast carcinoma (pT2N3MO,
stage IIIC; tumor size 4.6cm x 4.5cm X 1.6cm, 14/21 axillary lymph
nodes involved). Immunohistochemistry showed: Estrogen Receptor
(ER) (-), Progesterone Receptor (PR) (-), Human Epidermal Growth
Factor Receptor2 (HER2) (3+), MKI67 Protein (Ki67) (30%+), E-

6 cycles of chemotherapy

Ghoeoorsinad et liskitan) Intravenous infusion

combined with PH-targeted of cephalosporin

antibiotics for one

10.3389/fonc.2025.1535421

cadherin (E-cad) (+), Cell Counting Kit-8 (CK8) (+). She
subsequently underwent six rounds of chemotherapy (docetaxel and
carboplatin) combined with PH-targeted therapy (trastuzumab and
pertuzumab). After adjuvant therapy, she received regular follow-ups
every 3-6 months, during which the disease remained stable.

On April 12, 2024, the patient’s arm on the side where the
axillary clearance was performed—especially the back of the left
hand—developed erythema and edema (Figure 2). The patient’s
general condition was stable, with no obvious fever or chills. A
blood test showed a white blood cell count of 9.6 x 10/A9/L. She
visited the dermatology department and was diagnosed with
erysipelas of the upper limb. After receiving a week-long course
of intravenous cephalosporin antibiotics, the localized redness and
swelling in the left upper limb gradually subsided (Figure 2).

A month later, the patient experienced dizziness, headache,
nausea, and vomiting without apparent cause. Tumor markers
indicated a significant increase in carcinoembryonic antigen
(CEA) and carbohydrate antigen 125 (CA125) compared to
previous levels. Enhanced cranial MRI suggested metastatic
tumors in the right frontal lobe cortex, left parietal lobe cortex,
and left cerebellar hemisphere, with the largest measuring
approximately 11x13 mm (Figure 3). Whole-brain radiotherapy
was performed at another hospital on June 5, 2024.

During radiotherapy, the patient’s left chest wall skin developed
redness and itching, and the area of skin lesions gradually spread to
the right chest wall over time. The skin lesion on the left upper limb
also reappeared (Figure 4). Breast MRI enhancement suggested
multiple non-mass enhancements in the right breast, involving the
nipple and skin. Positron Emission Computed Tomography/
Computed Tomography (PET/CT) showed multiple low-density
lesions in the brain with increased Fluoro Deoxy Glucose (FDG)
metabolism, as well as left cervical lymph nodes with increased FDG
metabolism, suggesting multiple brain metastases and left cervical
lymph node metastases. No abnormal FDG metabolism was observed
in other organs (lungs, liver, bones, uterus, gallbladder, etc.).

Trastuzumab (initial dose 8mg/kg/maintenance

Whole brain

6mg/kg, every 3 weeks, intravenous infusion),

radiotherapy

pyrotinib (400mg, once daily, oral), and

at an external

therapy (trastuzumab and ) capecitabine (1000mg/m2, twice daily, oral for
week hospital
pertuzumab) 2 weeks, then stop for 1 week)
2021.04.21 2024.04.12 2024.06.03 2024.06.15
Modified radical Upper limb Brain metastasis Skin metastasis
mastectomy for left erysipelas

breast cancer

FIGURE 1
Timeline of treatment interventions.
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Left upper extremity lesions. (A) Pre-treatment erythema (April 12, 2024, the left dorsum of the hand shows redness with localized swelling and clear
borders). (B) Post-treatment resolution (April 18, 2024, localized skin redness and swelling subsided after one week of antibiotic treatment).

On June 15, 2024, a chest wall skin biopsy was performed.
Histopathology showed infiltrating carcinoma consistent with
breast cancer metastasis. Immunohistochemistry were as follows:
ER (-), PR (-), HER2 (3+), Ki67 (70%+), GATA binding protein 3
(GATA-3)(partially +), Broad-spectrum Cytokeratin (CK wide) (+),
CK5/6 (-), E-cad (-), and TP53 tumor protein (p53) (-) (Figures 4, 5).
At this point, the patient was diagnosed with multiple metastases of
malignant tumors in the left breast, brain, lymph nodes, and skin—
HER2-positive type. On June 30, 2024, she began treatment
with inetetamab trastuzumab (first dose 8 mg/kg/, maintenance
dose 6mg/kg, once every 3 weeks, intravenous infusion), pyrotinib
(400mg, once daily, oral), and capecitabine (1000mg/m?, twice daily,
oral for 2 weeks followed by 1 week off). After one cycle of treatment
with this regimen, the patient’s skin metastatic lesions showed
regression, with large areas of infiltrative erythema darkening and
shrinking in size. Tumor markers CEA and CA125 also decreased. A
follow-up enhanced MRI of the head indicated that multiple
metastatic lesions had shrunk, with the largest lesion reduced to
approximately 6*8mm-—representing a 46% regression, assessed as
partial response (PR). As of the last follow-up in September 2024, the
patient’s condition remains stable.

Discussion

Skin metastasis is a type of secondary cancer in which
malignant cells spread from the primary tumor to the skin
through blood circulation or lymphatic vessels. Its incidence is
approximately 0.6%-9% (6), typically occurring in the later stages of
cancer. About 61.9% of patients with skin metastasis also present
with one or more visceral organ metastases (7), and the median
survival rate is only 6-8 months (8). In this case, the patient was
diagnosed alongside extensive brain metastasis including rapid
disease progression. Therefore, early identification of skin
metastasis is critical to securing valuable time for systemic anti-
tumor treatment.

Skin metastases can originate from a wide range of primary
tumors, including those of the lungs, breasts, gastrointestinal tract,
kidneys, liver, prostate, bladder, uterus, and ovaries (9). Regardless of
the origin, the most common histological subtype of the primary tumor
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associated with skin metastasis is adenocarcinoma (10).
Adenocarcinoma appears more likely to metastasize to the skin
compared to other histological types, though the mechanism remains
unclear. Some scholars speculate (11) that this may be related to the
affinity of adenocarcinoma for dermal lymphatic vessels, which allows
them to adhere to the lymphatic endothelial cells, form clusters, block
lymphatic flow, and evade immune surveillance by lymphocytes.
Compared with lung cancer—which more commonly spreads to
the trunk, scalp, and limbs—breast cancer skin metastasis is most
commonly found on the trunk (10). Approximately 84.8% of patients
present with metastasis on the same side as primary breast cancer, and
about 9.1% of patients have metastasis on both sides of the chest wall
(8). In this case, skin metastasis initially appeared on the left limb and
later involved both sides of the chest wall. A single patient may exhibit
one or more clinical types of skin metastasis. Nodular carcinoma is the
most common, accounting for approximately 80% of cases. Clinically,
it often presents as painless, firm, solitary or multiple pale red or red
nodules of the body surface. Pathologically, it shows cord-like or lump-
like infiltration of tumor cells in the dermis layer (12, 13). Erysipelas-
like carcinoma accounts for only about 3% of skin metastases.
Clinically, it presents as red or erythematous, infiltrative, hard, and
tough plaques, with low skin temperature. Pathologically, it features
tumor cells in clusters or cords within the full thickness of the dermis
and lymphatic vessels, with minimal or no inflammatory cell
infiltration (14). Tumor cells can adhere to lymphatic endothelial
cells through specific adhesion molecules, forming cell clusters that
retrograde spread and invade lymphatic vessels extensively. The dermal
and subcutaneous lymphatic pathways may then become filled with
nest-like and cord-like polymorphic tumor cells leading to lymphatic
obstruction, capillary congestion, and lymphedema. In some patients,
localized skin temperature may be elevated, further mimicking
erysipelas and making it easy to misdiagnose. In this case, the patient
was initially misdiagnosed with simple erysipelas of the left upper limb.
Several factors contributed to this error. First, the clinical
manifestations of erysipelas-like cancer are similar to those of simple
erysipelas—both presenting with redness and swelling. Second, the
condition occurred during summer, a season when lymphatic edema is
more common in post-surgical breast cancer patients. The fact that the
lesion appeared on the previously affected side added to the confusion.
Third, the patient had an elevated white blood cell count. Finally, there
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(B)

Cranial MRI showing metastatic lesions before and after treatment. (A, B) Cranial enhanced MRI on June 3, 2024, reveals metastases in the right
frontal cortex, left parietal cortex, and left cerebellar hemisphere (the largest measuring approximately 11x13 mm). (C, D) Cranial-enhanced Magnetic
Resonance Imaging (MRI) performed on July 30, 2024, shows that after whole-brain radiotherapy and antitumor treatment, the metastatic lesions in
the right frontal lobe cortex, left parietal lobe cortex, and left cerebellar hemisphere (largest approximately 6*8mm) had reduced in size by 46%

compared to before.

was clear positive feedback on the antibiotics, as the redness and
swelling subsided temporarily.

Clinical observations indicate that for patients with inflammatory
skin lesions who initially respond to treatment (15), particularly those
with a history of malignant tumors, it is crucial to maintain a high
degree of vigilance regarding the potential metastasis of the primary
tumor (10, 16-18). In cases of suspected erysipelas, performing local
skin pathology and immunohistochemistry may risk aggravating the
lesions or triggering systemic infection. Therefore, some scholars have
suggested the use of dermoscopy before invasive procedures such as
biopsy and immunohistochemistry (19, 20). If polymorphic vascular
structures appear in the skin tissue under a microscope, this should
prompt further histopathological and immunohistochemical
investigation. Additionally, since skin metastasis is a manifestation
of late-stage tumors and is often accompanied by multiple visceral
metastases, a comprehensive systemic tumor evaluation should be
conducted to avoid missing metastatic foci.

A study involving 27 patients with skin metastasis from breast
cancer found that luminal-type breast cancer is the most common
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molecular subtype for skin metastasis, followed by HER2-positive and
triple-negative breast cancer (21). The vast majority of skin metastases
from breast cancer can achieve significant relief after systemic anti-
tumor therapy combined with local treatment. For patients presenting
with isolated skin metastases, local treatments include traditional
surgery and radiotherapy, as well as newer approaches such as
photodynamic therapy, direct injection of antitumor agents into the
tumor, and application of antitumor agents on the surface of skin
lesions, which have been continuously developed and refined in recent
years. However, in cases where skin metastasis is found along with
other visceral metastases, systemic treatment should still be the
primary therapeutic approach, with local treatment as an adjunct.
Treatment planning should follow the principles for advanced breast
cancer. In this case, the patient was diagnosed with HER2-positive
advanced breast cancer with skin, brain, and lymphatic metastasis.
After the whole-brain radiotherapy, a systemic treatment regimen
combining small molecule Tyrosine Kinase Inhibitor (TKI),
chemotherapy, and large-molecule monoclonal antibodies.
Following this treatment, both skin and brain metastases showed
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(A) C

(D)

e
FIGURE 4

Skin lesions on the chest wall and left upper extremity before and after treatment. (A—C) Redness and swelling on the chest wall and left upper
extremity with clear borders. (D—F) Reduction in erythema and regression of skin lesions after more than one month of systemic therapy.

measurable improvement, indicating that the anti-tumor therapy = metastases are often misdiagnosed due to its clinical similarity
was effective. to skin conditions such as erysipelas-like rash—especially
when antibiotic treatment appears effective. To improve

diagnostic accuracy breast surgeons should collaborate with

Conclusion dermatopathologists, radiologists, and oncologists. This is just a
single case report, and a relatively short follow-up period.

Skin is a relatively rare site for metastasis in breast cancer and ~ Therefore, we need more cases and cohort studies with longer
other primary tumors. During diagnosis and treatment, cutaneous  follow-up periods to support these observations. Future multi-

FIGURE 5

Photomicrographs of Hematoxylin and Eosin (H&E) stained sections revealed tumor cells arranged in cords and nests within the dermis (A, B);, HGE,

(10x and 20x). Tumor cells separated by dermal collagen fiber bundles show marked atypia [(C); H&E, 40x]. Tumor cells showed partial GATA-3 positivity
[(D); 20x]. Broad spectrum CK-20 immunopositivity seen in tumor cells [(E); 20x]. All figures are provided in high-resolution TIFF format (300 dpi).
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center studies with extended follow-up periods are warranted to
validate these findings.
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