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Abstract
BACKGROUND
Pleomorphic adenoma (PA) is the most common type of salivary gland tumor, and its common sites are parotid gland, sinus, nasal septum and cleft palate. PA is an uncommon benign type of tumor occurring in the breast, and there are few reports of cases in Asia. 

CASE SUMMARY
An 84-year-old woman found a mass in the upper outer quadrant of the right breast > 1 year ago. The patient underwent a right breast lumpectomy and sentinel lymph node biopsy. The pathological diagnosis was PA in the upper outer quadrant of the right breast, and the malignant component was malignant adenomyoepithelioma. The postoperative course was uneventful, and no chemotherapy was administered. At 18 mo of follow-up, the patient is alive and well, with no evidence of recurrent disease. 

CONCLUSION
Patients with breast PA should first undergo extended excision of breast masses followed by pathological examination. If malignancy is confirmed or the surgical margin is positive, modified radical mastectomy should be performed. 

Key Words: Pleomorphic adenoma of breast; Diagnosis; Malignant adenomyoepithelioma; Salivary gland tumors; PLAG1; HMGA2; Case report

Zhang WT, Wang YB, Ang Y, Wang HZ, Li YX. Diagnosis of an extremely rare case of malignant adenomyoepithelioma in pleomorphic adenoma: A case report. World J Clin Cases 2022; In press

Core Tip: Pleomorphic adenoma (PA) is an uncommon benign type of tumor occurring in the breast, and there are few reports of cases in Asia. We here present an extremely rare case of malignant adenomyoepithelioma in PA. We performed a detailed pathological examination, immunohistochemistry and fluorescence in situ hybridization (including detection of PLAG1 and HMGA2 gene rearrangement). We also summarize the pathological differential diagnosis of PA.

INTRODUCTION
Pleomorphic adenoma (PA) of the breast is a rare tumor in postmenopausal women[1]. It is a mixed tumor with diverse morphology and ability to differentiate in different forms[2]. Because of its rarity, accurate diagnosis via histopathological analysis is important to determine the treatment plan. We here present an extremely rare case of malignant adenomyoepithelioma in PA and performed a detailed pathological examination, immunohistochemistry and fluorescence in situ hybridization (FISH). We also summarize the pathological differential diagnosis of PA.

CASE PRESENTATION
Chief complaints
An 84-year-old woman found a mass in the upper outer quadrant of the right breast > 1 year ago.

History of present illness
On April 8, 2020, she went to the clinic complaining of pain and discomfort intermittently in the lump, which had not subsided for 12 mo.

History of past illness
Her personal and family history was unremarkable.

Personal and family history
There was nothing special to mention in her personal and family history.

Physical examination
In the upper outer quadrant of the right breast, a mass of about 3.0 cm × 2.0 cm × 2.0 cm was palpable, with a hard texture, clear boundary, and no tenderness. No abnormalities were seen in the nipple and skin. There was no enlarged lymph node in the right axilla.

Laboratory examinations
Laboratory examinations were normal.

Imaging examinations
Breast ultrasound examination detected a mixed mass was detected in the right breast (Figure 1A). The boundary between the mass and its surroundings was clear, the echo was uneven, and the blood flow signal was disordered in some areas. Breast Imaging Reporting and Data System score: 4C (Figure 1B). There were no enlarged lymph nodes in the right axilla. Chest computed tomography (CT) examination (Figure 1C): There is nodular soft tissue shadow in the right breast area, about 2.0 cm in diameter.

Pathological findings
One piece of gray-yellow tissue, measured 4.0 cm × 2.5 cm × 2.5 cm (including surrounding normal tissue); a gray-white, gray-yellow nodular mass was seen on the cut surface, the boundary was clear, and the length was 2.2 cm. 
Microscopic observation showed that most areas of the mass and the surrounding boundary are clear; glandular tubular structures were seen in the lesions, which contain pale eosin secretions (Figure 2A). Double-layered cells can be seen in some glandular ducts, and apocrine metaplasia were seen locally. A large area of cartilage mucus-like matrix can be seen, and oval-shaped myoepithelial cells are trapped in the matrix. Myoepithelial cells are polygonal, oval and star-shaped. Cell atypia was not obvious, and there was no mitotic phenomenon or necrosis. In some areas, the tumor and the surrounding area are unclear, showing invasive growth (Figure 2B and C), infiltrating into the fatty tissue and close to the thick-walled blood vessels (Figure 2D), and there is a phenomenon of arranging around the catheter. The abnormality of cells in this area is obvious, and mitotic figures are easy to see. 
Immunohistochemistry test results were as follows. The glandular tubular structure expressed EMA, CK7, CD117, dim surface E-cadherin and p120, and partial glandular epithelium was also positive for CK5/6 and GCDFP-15. They were negative for ER, PR and C-erbB-2/HER-2. The myoepithelial cells were positive for spinal muscular atrophy and p63, and negative for S-100 protein. Immunohistochemical staining demonstrated the dual epithelial and myoepithelial components. Ki-67 proliferation index was low (10%).
FISH showed no rearrangement of PLAG1 and HMGA2 genes (Figure 2E and F). 

FINAL DIAGNOSIS
A PA in the upper outer quadrant of the right breast, and the malignant component was malignant adenomyoepithelioma.

TREATMENT
A right breast lumpectomy and sentinel lymph node biopsy were performed on April 10, 2020, pending rapid pathological findings, to decide whether to perform modified radical mastectomy on the right breast. During the intraoperative exploration, a 2 cm × 2.5 cm mass on the right breast was found, which was solid, bounded, and smooth in surface. The surrounding 1-cm normal gland was cut off and sent for intraoperative rapid pathology examination. Intraoperative pathology showed epithelial hyperplasia of the right mammary duct, with a small amount of cartilage and the margin was negative. There were two sentinel lymph nodes, showing reactive hyperplasia. After the routine diagnosis was confirmed after the operation, the patient refused to undergo modified radical resection and chemotherapy, and was discharged on the third day after surgery.

OUTCOME AND FOLLOW-UP
We followed up the patient via telephone. From April 2020 to October 2021, the patient underwent breast color ultrasound in a local hospital every 3 mo, chest CT and abdominal color ultrasound every 6 mo, and bone static imaging every year, and no abnormalities were found. 

DISCUSSION
PA is the most common tumor of the salivary glands, accounting for about 60% of salivary gland tumors. PA of the breast was first described in 1906. The morphological characteristics of nine cases of breast tumors containing cartilage and bone tissue have been reported[2]. It is believed that PA of the breast is an intraductal papilloma with interstitial bone and cartilage metaplasia, and a rare specific interstitial component is the stimulated proliferation of papilloma myoepithelial cells. It was not until 1978 that Sheth et al[1] reported a case using the name PA of the breast. The World Health Organization (WHO) Classification of Tumors of the Breast, 5th edition classified PA of the breast under epithelial–myoepithelial tumors, and assigned a new ICD-11 coding: 2F30.Y and XH2KC1 other special benign breasts tumors and PAs. In the 3rd and 4th editions of the WHO classification, PA of the breast is described under benign epithelial hyperplasia, and the ICD-O coding is still 8940/0.
Sato et al[3] suggested that the tumor tissue originated from the myoepithelium, because myoepithelial cells have the potential for mesenchymal differentiation, and the fibrous cells in the mesenchymal components can develop chondrogenic metaplasia and produce mucus[3]. However, some scholars believe that PA of the breast is a variant of ductal adenoma or nodular adenomyoepithelioma[4]. PA originating from the salivary glands mostly has rearrangement of PLAG1 and HMGA2 genes, while PA occurring in the breast usually has no such molecular genetic changes[5,6].
In this case, PA was detected by FISH, and no rearrangement of PLAG1 and HMGA2 genes was observed. Rakha et al[7] considered that PA of the breast differs from PA of the salivary glands in both morphology and genetics. PA of the breast only shows histological features overlapping with PA of the salivary glands, and is often associated with a papillary lesion. The two may not be the same tumor. It is recommended to use the terms PA-like breast tumors to name this tumor[7].
Gao et al[8] reviewed published reports. A total of 85 cases of PA of the breast were retrieved; four of which were malignant (4.7%) but did not mention the histological type of the malignant component[8]. The present case had an infiltrating growth pattern locally, and the infiltrating component had glandular epithelium and myoepithelium, which is consistent with malignant adenomyosis. PA of the breast mostly occurs in women, with only four cases in men, and the male to female ratio is 10:1. The age of onset is 19–85 years, and it often occurs in postmenopausal women. The tumors are mostly located near the areola, indicating that their source may be a large duct. The size of the tumor is 0.6 cm–17.0 cm, and most have a maximum diameter > 2.0 cm. Ultrasonography reveals a mass with unclear borders and uneven internal echo. Mammography shows high-density masses with unclear boundaries and common calcifications. Preoperative examination is very important for auxiliary diagnosis, especially molybdenum[9-11]. Unfortunately, this case lacks mammography target. According to the limited case reports, in patients with PA, including those with malignant components in PA, no axillary lymph node metastasis and distant metastasis have been reported. The prognosis of this patient is also very good. From April 2020 to October 2021, no abnormalities were found. It is suggested that patients should first undergo simple extended excision of breast masses and wait for accurate pathological results. It is important to confirm that the margin is negative. If malignant tissue is found, patients should be treated with modified radical mastectomy. Patients must be followed up after the operation.
Differential diagnosis includes the following: (1) Fibroadenomas and phyllodes tumors, both of which are fibroepithelial tumors, can have mucinous degeneration in the interstitium, and both have ductal epithelial and myoepithelial double-layer structures. They can have a leaf-like structure, lack a cartilage-like matrix, and ductal epithelium does not express CD117; (2) Mucinous breast carcinoma has only one glandular epithelial component and lacks a myoepithelial component. Tumor cells are submerged in the mucus produced by the epithelium; (3) Matrix-producing metaplastic carcinoma of the breast: Cancer cells are atypical, with more frequent mitoses and necrosis, whereas PA cells lack atypia, mitoses are rare, and there is no necrosis. PA has a double-layer cell arrangement structure, but matrix-producing metaplasia carcinoma consists of only one type of epithelial cells showing a clustering tendency. Thick needle biopsy specimens often only penetrate the mucinous interstitium of the cartilage, so special care should be taken. Takahashi reported a case of breast PA diagnosed by thick needle biopsy[12]. He emphasized that the cartilage mucus-like matrix cannot be observed alone, and it must be determined whether there is a double layer of glandular epithelium and myoepithelial cells. Preoperative diagnosis can avoid excessive radical breast cancer surgery; (4) Adenomyoepithelioma has a lack of cartilage mucinous matrix; although it has a double-layer structure, its peripheral myoepithelium often has a significant multilayer arrangement, and nuclear atypia and mitotic figures are more common than in PA; and (5) PA that occurs in breast skin PA that occurs in breast skin may be misdiagnosed as PA that occurs in breast parenchyma due to unknown medical history. Yang et al[13] reported a case of breast skin PA with breast cancer[13]. Therefore, it is necessary to confirm the location of the lesion, and carefully observe whether there is proper breast tissue around and within the lesion.
We report a case of malignant adenomyoepithelioma found in PA, which demonstrates that a breast PA is a mixed tumor of variable morphology with multi-directional differentiation. Therefore, differential diagnosis is particularly important. Because of its rarity, especially in Asia, the biological characteristics of breast PA remain unclear. It is believed that with the deepening of research at the molecular level, understanding of this tumor will be enhanced.

CONCLUSION
PA of the breast is a mixed tumor with diverse morphology and ability to differentiate in many ways. Because the clinical and imaging manifestations of PA are similar to those of breast cancer, cases are rare and it is easy to misdiagnose it as breast cancer. Given that this is a rare disease, accurate diagnosis through histopathological analysis is important to determine the treatment plan. According to the limited case reports, in patients with PA, including those with malignant components in PA, no axillary lymph node metastasis and distant metastasis have been reported. It is suggested that patients should first undergo extended excision of breast masses followed by pathological examination. It is important to confirm that the surgical margin is negative. If malignant tissue is found, modified radical mastectomy should be performed. Patients must be followed up after the operation.
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Figure Legends
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Figure 1 Breast ultrasound examination. A: The lump and the surrounding boundary are clear, and the echo is uneven; B: Disturbance of blood flow signal in some areas, Breast Imaging Reporting and Data System score: 4C; C: Nodular soft tissue shadow in the right breast area.
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Figure 2 Pathological findings. A: A glandular tubular structure is seen in the lesion, which contains pale eosin secretions × 200 HE; B: The tumor and the surrounding area are unclear in some areas, showing invasive growth × 100 HE; C: The tumor cells were heterotypic, with a high ratio of cytoplasm to nuclei; multiple mitotic figures × 400 HE; D: p63 shows intact myoepithelial × 200 IHC; E: HMGA2 fragmentation probe: Count 100 cells, 1R1G1F accounted for 1%, 1R1F accounted for 1%; F: PLAG1 fragmentation probe: Count 100 cells, 1R1G1F accounted for 2%.
image1.png
~
T T W b i

0 Copyright ©The A





image2.png

