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Purpose: Dermatomyositis (DM) is an autoimmune inflammatory myopathy, the onset of which is sometimes associated with some
malignancies and sometimes appears as a symptom of paraneoplastic syndrome. The main symptoms include progressive proximal
muscle weakness, extra muscular manifestations such as dyspnea or dysphagia, and skin changes. There is currently no standardized
treatment for breast cancer associated with DM.
Patients and Methods: We report a 45-year-old woman with a palpable mass over the left external breast along with diffuse
erythema on the shoulder, orbital edema, voice hoarseness, dyspnea, and weakness of the extremities. Needle aspiration biopsy and
imaging suggested malignancy. Thus, breast-conserving surgery and pectoral myotomy biopsy+ skin excision biopsy were performed.
Pathology confirmed triple-negative breast cancer (TNBC) and DM. Two days after surgery, the patient’s orbital edema, voice
hoarseness, dyspnea, and weakness of the extremities were significantly reduced, and the erythema subsided significantly. Left
axillary lymph node dissection was performed after postoperative adjuvant chemotherapy, and the nodes were negative. The patient
was recovering well, and follow-up showed no signs of recurrence or metastasis.
Conclusion: Be alert for the presence of malignancy when a breast cancer patient presents with DM, a test for dermatologists,
rheumatologists, and oncologists. This case demonstrated the effectiveness of breast-conserving surgery combined with radiotherapy
for early-stage triple-negative breast cancer with DM, even without further treatment for DM to reduce the symptoms. In conclusion,
the treatment plan for these patients depends on the presentation of the tumor and DM.
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Introduction
Breast cancer is the most common malignancy in women, and the different subtypes of breast cancer exhibit considerable
heterogeneity.1 Triple-negative breast cancer (TNBC) is a type of breast cancer that lack of expression estrogen receptor,
progesterone receptor, and human epidermal growth factor receptor 2 (HER2) and accounts for approximately 10–24% of
all breast cancers.2 Compared with other subtypes, it is characterized by high aggressiveness, high recurrence rates, high
metastatic potential, and poor prognosis.3–5 Neoadjuvant chemotherapy is currently the primary treatment for TNBC and
significantly improves patient prognosis.6 Early diagnosis, individualized treatment, and regular review of TNBC are
essential to prolong the life of patients and prevent recurrence.

DM is a rare autoimmune inflammatory myopathy that primarily involves the skin and muscles, with an incidence of
approximately 9.63 per 1,000,000.7 Skin lesions are usually the first symptoms and include erythematous rashes with or
without orbital edema. Gottron’s papules are often seen in bone joints. At the same time there are some other skin
manifestations such as capillary dilation and shawl sign. Muscle involvement often presents as symmetrical proximal
muscle weakness with or without muscle pain, and patients may also present with systemic manifestations including
arthralgia, dyspnea, dysphagia, dysphonia, and vocal difficulties.8,9 According to epidemiological statistics, 15–30% of
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cases of DM are associated with malignancies.10 A study from Asia showed that DM is the second most common disease
associated with breast cancer in women.11 There are no treatment guidelines related for breast cancer associated with
DM, and individualized treatment is based on the clinical cases. This study describes the case of one patient diagnosed
with TNBC and DM and a treatment plan that achieved significant remission.

Patients and Methods
We report a case of a 45-year-old non-menopausal Asian woman with no family history of tumors and no history of drug
abuse. She presented with a painless palpated mass in the left breast but did not seek medical care. One month later,
diffuse erythema appeared on the upper body, including the anterior chest, dorsal shoulder, lateral upper limbs, abdomen,
without other specific discomforts. A dermatologist at another hospital considered allergic dermatitis and gave oral anti-
allergy medication without significant relief. Five months later, the patient developed orbital edema, voice hoarseness,
dyspnea, limb weakness, and the deepening of the rash color. The dermatologist considered tumor-associated dermato-
myositis and recommended further examination of the left breast mass. The patient was admitted to our hospital. The
patient found red-to-violet colored poikilodermatous patches on the anterior chest, back of the shoulder, and outside the
upper arm, with lighter colored abdominal erythema and poorly defined borders (Figure 1). There was also facial edema,
relatively severe around the eyes; the voice was altered from before, and hoarseness was present. There were also signs
of muscle involvement: dyspnea and asymmetrical decrease in strength in proximal muscles (including cervical flexors)
(score of 4/5), without changes in distal muscle (5/5). There was no purplish rash around the eyelids or orbits and no
maculopapular rash on the metacarpophalangeal joints. Autoimmune-related indicators were negative. Aspartate transa-
minase and lactate dehydrogenase were elevated. Potassium, sodium, and calcium ions were decreased.

Mammography showed a firm, painless, fixed nodule of approximately 2 cm was palpable in the upper outer left
breast and no definite mass was palpable in the contralateral breast or axilla. A Doppler ultrasound showed a left breast
mass measuring approximately 1.5×2.0 × 1.4 cm, which was considered breast cancer (BI-RADS: 4C) (Figure 2).
Magnetic resonance imaging (MRI) showed 1) a mass in the supra-axillary area of the left breast (about 2.1×1.9 ×
1.8 cm)-breast cancer (BI-RADS 5), and peri-tumoral edema; 2) multiple lymph nodes in the left axilla; and 3) diffuse
heterogeneous signal in the pectoralis major, latissimus dorsi, and part of the scapular muscle (Figure 3). The
pathological diagnosis of the breast needle aspiration biopsy was “invasive carcinoma of the breast.” Tumor-

Figure 1 Rash: on admission.
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associated DM was diagnosed by the oncologist and rheumatologist. To relieve the patient’s current symptoms related to
DM and at the same time, the patient insisted on breast-conserving treatment, left breast cancer breast-conserving surgery
and skin and pectoral muscle excision biopsy were performed. Postoperative pathology confirmed that the left breast
mass was invasive ductal carcinoma (Figure 4), and immunohistochemistry revealed that estrogen, progesterone receptor,
and HER-2 expression was negative, suggesting TNBC. Skin and pectoral muscle biopsies suggested DM. Dyspnea,
weakness, and hoarseness were significantly relieved 2 days after surgery. The edema was reduced. One week post-
operatively, the rashes subsided significantly (Figure 5), and symptoms such as dyspnea, malaise, and hoarseness
disappeared.

Postoperatively, the patient received two cycles of chemotherapy with 400 mg of albumin paclitaxel (at a dose of
222 mg/m2). After the second cycle, the patient developed a generalized rash with localized blisters, which was
considered drug allergy, and was given oral prednisone for symptom relief. The chemotherapy regimen was changed

Figure 2 Breast ultrasound showed a 1.5×2.0 × 1.4cm mass in the left breast.

Figure 3 Breast MRI.
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to two cycles of 900 mg carboplatin to relieve stage IV myelosuppression, and the carboplatin dose was changed to
700 mg from the fifth– to the eighth cycle. Postoperative breast ultrasound and PET/CT did not exclude left axillary
lymph node metastasis (Figure 6), and the patient underwent left axillary lymph node dissection. Lymph nodes were

Figure 4 Histological examination shows invasive ductal carcinoma (H-E, original magnification, × 100).

Figure 5 1 week after breast cancer surgery.
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histopathologically negative, and the patient subsequently received adjuvant radiotherapy. The patient received
a pathologic complete response. Computed tomography showed no metastasis in the chest, abdomen, and pelvis, and
bone scan revealed no bone metastasis. At 1 year postoperatively, the abdominal erythema subsided, and erythema on the
shoulder was significantly reduced (Figure 7).

Figure 7 1 year after breast cancer surgery.

Figure 6 Postoperative PET/CT of the breast.
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The 1.5-year follow-up showed that our patient had no evidence of local recurrence or distant disease, and effective
resolution of DM symptoms. Our patient is currently taking no medications.

Discussion
Symptoms of DM mainly involve the skin and muscles. Consider tumor recurrence when symptoms of the skin reappear
after treatment.12 The long-term use of some chemotherapeutic agents such as capecitabine can lead to the appearance of
DM-like symptoms, which need to be carefully distinguished from the hand-foot syndrome.13 A meta-analysis of 28
cohort studies showed that age >45 years, male gender, cutaneous vasculitis, skin necrosis, dysphagia, rapid onset of
myositis (4 months from initial symptoms to diagnosis), and elevated CK, ESR, and PCR increased the risk of
developing tumors in patients with DM.14 Our patient presented four of these risk factors.

Epidemiological studies have described and confirmed the current link between breast cancer and DM. People with
DM are six times more likely to develop malignancies than the general population. However, the exact mechanism of
occurrence is still unclear.15 Myositis-Specific Antibodies (MSAs) are closely related to the diagnosis, treatment and
prognosis of DM, mainly anti-Mi2 antibodies, anti-MDA5 antibodies, anti-NXP2 antibodies, anti-TIF1 antibodies, anti-
Jo-1 antibodies, anti-SAE, etc.16 Tumor cells express high levels of MSAs, such as anti-TIF1 antibodies, which are
clearly associated with potentially malignant tumors. It is hypothesized that anti-TIF1 antibodies are produced in anti-
tumor immune responses.17 At the same time, Casciola-Rosen et al found that the antigenic fingerprints in some
adenocarcinomas, such as breast cancer, are highly similar to the regenerating muscle cells of myositis patients,
speculating that the antitumor response will initiate the immune response of DM.18 On the other hand, damaged and
regenerated muscle tissue in DM patients is a major source of MSAs. Anti-NXP2 antibodies are associated with a higher
risk of malignancy.19 The anti-Jo-1 antibody is also one of the risk factors for tumor development in patients.20

Therefore, when a tumor complicated with DM occurs, excision of the tumor lesion is a more effective treatment for
relieving the symptoms of DM.21,22

Neoadjuvant chemotherapy is the primary systemic treatment for TNBC, which improves pathologic complete
remission, increasing surgical success, reducing the extent of surgery, and allowing assessment of treatment
response.23 The treatment of DM is mainly based on systemic corticosteroids.24 There is no standardized treatment for
breast cancer associated with DM, and individualized treatments need to be based on the patient’s condition. It is
important to note that the timing of treatment for DM and breast cancer is also crucial. Dias et al reported that severe
muscle symptoms should be controlled with steroids before radical excision of breast cancer. However, treatment is still
required due to poor DM remission.25 In another patient, mastectomy and postoperative adjuvant therapy were then
started after remission of rash symptoms; the patient recovered better from DM after surgery, but the associated rash
symptoms occasionally recurred.26 After Dr. Piras et al gave both neoadjuvant and DM-related treatment, the patient’s
DM symptoms had largely recovered, mastectomy was performed, and the patient recovered well.10 Controlling DM-
related symptoms before surgery reduces postoperative wound healing from DM, but the overall time to control the
disease is longer than patients treated surgically first.

Some clinicians believe it is critical to address tumor-related issues first, as DM may manifest as a paraneoplastic
syndrome. Inaguma et al initiated oral prednisolone therapy and neoadjuvant chemotherapy concurrently and treat with
total mastectomy after significant tumor shrinkage, but still require hormone therapy for DM postoperatively.27 Similarly
Hendren et al opted for surgery after significant tumor shrinkage with neoadjuvant chemotherapy and postoperative anti-
DM treatment with Steroid drugs and methotrexate, but rashes and muscle weakness were poorly controlled.12 For
HER2-positive patients, DM symptoms improved little when treatment was directed at DM alone, and when adjuvant
therapy with chemoimmunotherapy was switched, DM subsided quickly.28 Like Hu et al15 and Zhang et al,29 in the
present case, we chose to remove the primary tumor lesion by lumpectomy first. The patient’s postoperative muscle-
related manifestations were significantly relieved, the rash subsided significantly, which further confirmed that DM is
a manifestation of the paraneoplastic syndrome in the present case.

When patients have relatively severe muscular symptoms, the primary tumor lesion can be removed first as
mentioned.21,22 In some patients, further treatments of DM are even not necessary. Suppose the patient simply has
severe cutaneous manifestations rash symptoms of BC combined with DM without muscle symptoms, the cutaneous
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manifestations can be relieved by neoadjuvant therapy combined with or without DM-related treatment before surgery to
promote wound healing and prevent postoperative infection. For the choice of surgical approach, when combined with
DM, most surgeons choose total mastectomy. If the patient’s tumor is eligible for breast conservation and the patient has
the will to conserve breast, dermatomyositis should not be a stumbling block for breast-conserving surgery.30 One of the
limitations of this study is the short follow-up (latest 18 months postoperative), and we will continue to follow the
patient’s review results and changes.

Conclusion
We offer a patient with triple-negative breast cancer combined with paraneoplastic dermatomyositis that significantly
regressed dermatomyositis symptoms with breast conservation and adjuvant therapy. Thus, an adult patient is diagnosed
with DM, clinicians should consider the importance of early cancer screening, effective oncological treatments based on
the presentation of tumor and DM, improved prognosis, and the need for multidisciplinary physician collaboration in the
management of malignancy and dermatomyositis.

Abbreviations
DM, dermatomyositis; TNBC, triple-negative breast cancer; MRI, magnetic resonance imaging; PET-CT, positron
emission tomography-computerized tomography; MSAs, myositis-specific antibodies.
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