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Breast granular cell tumor (BGCT) is a rare neoplasm that typically presents as a benign lesion but is frequently misdiagnosed as breast cancer prior to biopsy. Herein, we report a case of BGCT that was initially suspected to be breast cancer based on preoperative physical examination and imaging findings. A 39-year-old Asian woman presented with a firm and painless mass in the right breast. Color Doppler ultrasonography revealed a 15 mm × 15 mm × 14 mm nodule in the upper inner quadrant of the right breast without obvious blood flow signal. On magnetic resonance imaging (MRI), dynamic contrast-enhanced sequences demonstrated homogeneous enhancement. Both ultrasonography and MRI reported the lesion as the Breast Imaging Reporting and Data System (BI-RADS) Category 4B. Based on these findings, the patient was clinically suspected to be an early breast cancer. A surgical plan was formulated, beginning with an excisional frozen section with negative margins and proceeding to breast-conserving surgery if necessary. Frozen section analysis confirmed the presence of a tumor but could not determine whether the lesion was benign, malignant, or borderline. Histopathological examination with hematoxylin-eosin staining and immunohistochemistry ultimately established the diagnosis of BGCT. Early and accurate diagnosis is crucial for developing appropriate treatment plans for breast neoplasms. Given the unique characteristics and rarity of these tumors, clinicians, radiologists and pathologists should remain vigilant and consider the possibility of BGCT in the differential diagnosis.
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1 Introduction

Granular cell tumor (GCT) is a rare neoplasm (1), typically benign, with malignancy occurring in fewer than 1% of cases (2). It is currently widely believed to originate from Schwann cells of peripheral nerves (3). GCTs can arise in virtually any part of the body and may present as multicentric lesions (4). They most commonly occur in the head and neck region, with breast involvement being relatively rare, accounting for approximately 6–8% of all cases (5). A breast granular cell tumor (BGCT) prevalence of 1:1000 to 1:600 among breast malignancies has been widely reported (6). Notably, BGCT can coexist with breast carcinoma (6). Definitive diagnosis of BGCT relies on histopathological examination and immunohistochemistry (7). Complete surgical excision remains the most effective treatment strategy (1, 7). This case is of particular interest because BGCT can closely mimic invasive breast carcinoma on clinical and radiologic evaluation. Its rarity and overlapping features with malignancy may lead to misdiagnosis and potentially inappropriate treatment.

Clinically, when a breast lesion is suspected to be malignant, mammography, ultrasonography, and magnetic resonance imaging (MRI) are all recommended imaging modalities (8, 9). Additionally, several derivative imaging techniques have been developed to differentiate breast lesions, such as ultrasonography contrast imaging and digital breast tomosynthesis (10, 11). In Asia, ultrasonography is routinely used as the initial imaging modality for premenopausal patients with breast lesions. In cases of fatty breast tissue, mammography is also recommended. If physical examination or ultrasonography suggests a high likelihood of malignancy, mammography and MRI are directly added. Herein, we report a case of BGCT that mimicked carcinoma on ultrasonography and MRI. The diagnosis was confirmed by histological examination, and this case is presented to enhance readers’ understanding of BGCT.




2 Case presentation

A 39-year-old woman presented to our department with a 10-day history of a right breast mass, initially detected during a routine health check-up. She had no known personal or family history of breast cancer. Physical examination revealed a palpable and firm and painless mass in the upper inner quadrant of the right breast, with unclear margins. No enlarged lymph nodes were palpable in the right axilla. Color Doppler ultrasonography of the right breast identified a hypoechoic nodule at the 2–3:00 position at the edge of the glandular tissue in the right breast (Figure 1A). The nodule measured approximately 15 mm × 15 mm × 14 mm, with an irregular shape, angulated and spiculated margins, uniform internal echoes, significant posterior acoustic shadowing, and no obvious blood flow signal. It was classified as the Breast Imaging Reporting and Data System (BI-RADS) Category 4B. Breast MRI showed a mass in the upper inner quadrant of the right breast, measuring approximately 15 mm × 13 mm × 8 mm. The mass exhibited low signal intensity on T1-weighted imaging (T1WI), slightly high signal intensity on T2-weighted imaging (T2WI) (Figure 1B), central low signal intensity, and slightly high signal intensity on diffusion-weighted imaging (DWI). Apparent diffusion coefficient (ADC) mapping revealed reduced signal intensity, and dynamic contrast enhancement demonstrated homogeneous enhancement. The time-intensity curve (TIC) exhibited a slow-rising pattern, and the lesion was classified as BI-RADS 4B (Figure 1C). Mammography was not performed due to the lesion’s small size, its location in the upper-inner quadrant of the right breast edge, and its proximity to the chest wall, which rendered mammography unsuitable for evaluation. Computed tomography (CT) of chest and abdominal ultrasonography showed no abnormalities. There was no evidence of axillary lymph node enlargement according to her imaging findings.
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Figure 1 | Typical imaging findings (lesion marked by arrows). (A) Color Doppler ultrasonography detected a noncapsular mass in the upper inner quadrant of the right breast (15×15×14 mm). (B) Breast MRI revealed a mass in the right breast (15×13×8 mm), exhibiting slightly high signal intensity on T2-weighted imaging (T2WI). (C) MRI dynamic contrast enhancement, silhouette image, Apparent diffusion coefficient (ADC) mapping (pseudo-color image), dynamic contrast enhancement and the time-intensity curve (TIC).

Given the suspicion of early breast cancer, a surgical plan was made to perform a wide excision first because of the infiltrative pattern of the lesion under general anesthesia for pathological investigations. If intraoperative frozen section analysis indicated malignancy, a breast-conserving surgery with radical resection would be considered. During surgery, frozen section analysis suggested that the lesion was likely a benign tumor, and that there were no tumor cells at the surgical margins. Postoperative histopathological examination with hematoxylin-eosin staining revealed disrupted normal breast tissue architecture with nests of large polygonal tumor cells with abundant eosinophilic granular cytoplasm infiltrating the surrounding breast parenchyma (Figure 2A), consistent with a tumor. Immunohistochemical staining results were as follows: S100 (+), CK (−), Vimentin (+), CD68 (+), CK7 (−), CK5/6 (−), PAS (+), NSE (+), Ki-67 (1%+), E-cadherin (+), P120 (+), Calretinin (+), α-Inhibin (+), SOX10 (+), P53 (wild-type), HER2 (0), GATA3 (−), ER (−), PR (−), GCDFP-15 (−), Mammaglobin (−), Desmin (−), SMA (−), PAX8 (−), P63 (−) and AR (−). Several of these markers are shown in Figures 2B-F. The final diagnosis was a benign BGCT.
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Figure 2 | Typical histopathological findings. (A) Hematoxylin–eosin staining revealed disrupted normal breast tissue architecture with nests of atypical cells featuring abundant cytoplasm. (B-F) Immunohistochemistry showed positivity for CD68, PAS, S100, NSE, and vimentin (4×).




3 Discussion

BGCTs typically present as firm, painless palpable masses (1). While imaging may occasionally reveal well-circumscribed lesions suggestive of benign pathology (4, 12), BGCTs often appear spiculated or poorly defined, mimicking the radiological features of breast carcinoma and thus are frequently misdiagnosed preoperatively (2, 13–16). These tumors are most commonly located in the upper inner quadrant, as in the case we report. This distribution is currently attributed to their origin from the intramammary branches of the supraclavicular nerve, whereas primary breast carcinomas more frequently arise in the upper outer quadrant (13). Surgeons, radiologists and pathologists should remain vigilant and consider these tumors as part of the differential diagnosis when evaluating breast masses.

Radiologic imaging has limited sensitivity in detecting BGCTs (17, 18). Ultrasonographically, benign BGCTs may display malignant features such as a solid, heterogeneous mass with indistinct margins and a high depth-to-width ratio (19), as demonstrated in our case. However, some cases may show benign characteristics with well-defined margins (4, 12). On mammography, BGCTs typically appear as small lesions (<3 cm), though lesions up to 6 cm have been reported (7). They may present as circumscribed masses or indistinct, spiculated lesions without calcification, further complicating differentiation from malignancy (20). MRI, including dynamic contrast-enhanced sequence, has limited sensitivity for diagnosing BGCTs but remains valuable for assessing lesion extent and multifocality (21, 22). Some studies report low-to-intermediate signal intensity on T1WI and a lack of hyperintensity on T2WI, consistent with our case. Although dynamic MRI kinetic curves and enhancement patterns may aid in distinguishing between benign and malignant lesions, the role of DWI and ADC values in assessing tumor aggressiveness remains controversial (23). To date, no specific imaging features have been definitively associated with BGCTs. Some authors reported homogeneous enhancement on T1WI images and ring-like enhancement on T2WI sequences. T1WI signals are typically low to intermediate, while T2WI signals can be variable (24). For breast masses in which malignancy cannot be excluded, we believe that contrast-enhanced ultrasonography (CEUS) serves as an important supplementary diagnostic tool (25). CEUS can further reveal the blood perfusion characteristics and dynamic changes of the lesion, thereby aiding in the evaluation of its nature, particularly for those classified as BI-RADS 4 based on Doppler ultrasonography findings.

Grossly, BGCTs appear as small, firm, grayish-white nodules with a dense cut surface. Microscopically, the tumor is characterized by aggregates of loosely infiltrating large round or polygonal cells with abundant eosinophilic granular cytoplasm and variable amounts of collagenous stroma. Nuclei are generally small and centrally located (1). The infiltrative nature of these tumors, combined with prominent nucleoli, necessitates distinction from scirrhous carcinoma and apocrine carcinoma (13). The hallmark histologic feature aiding in differential diagnosis is the presence of granular cytoplasm within the tumor cells.

Immunohistochemically, BGCTs are negative for estrogen receptor, progesterone receptor, and human epidermal growth factor receptor 2. They are believed to originate from Schwann cells of neural origin, which explains their strong positivity for S100 protein, vimentin, and neuron-specific enolase (NSE), and negativity for pan-cytokeratin. Additionally, BGCTs often express CD68 and stain positive for periodic acid–Schiff (PAS), indicative of lysosomal activity in approximately 90% of cases (6). The Ki-67 proliferation index is an important marker of tumor aggressiveness (26). Given their typically benign nature, most of them exhibit a Ki-67 index of <2%. In evaluating potential malignancy, Ki-67 index must be considered in conjunction with clinical course and mitotic activity (26).

Malignant transformation is rare, accounting for <1% of all GCTs, including those of the breast (3). Nevertheless, cases of malignant BGCT have been reported. Malignant GCTs are classified as high-grade sarcomas, with high metastatic potential and poor prognosis (26). Features suggestive of malignancy include: tumor size ≥ 4 cm, increased mitotic rate (≥2 mitoses per 10 high-power fields at 400× magnification), rapid growth, evidence of local invasion, marked cellular pleomorphism (1).

Histopathologic confirmation should be obtained prior to treatment for suspected malignant lesions. Although diagnosis via fine-needle aspiration or intraoperative frozen section has been reported (12), this approach depends heavily on the expertise of the pathologist. Core needle biopsy (1, 3, 27), excisional biopsy (7, 16), and vacuum-assisted breast biopsy are considered more reliable methods. Histopathologic examination and immunohistochemistry remain the gold standard for diagnosis. Inappropriate pathological assessment may lead to overtreatment (2, 28, 29).

Complete surgical excision with negative margins remains the only treatment of choice (1). Wide local excision is the most widely accepted surgical strategy and is essential for further pathological evaluation after biopsy. Recurrence of benign BGCTs is extremely rare. Even in cases with positive margins, the risk of long-term recurrence is low (30). In the event of lymph node metastasis from malignant BGCTs, axillary lymph node dissection is warranted. Long-term follow-up (up to 10 years) is recommended (30).

This case is of particular interest due to the rarity of BGCTs in the breast. A thorough understanding of their clinicopathologic and radiologic features is critical for the accurate differentiation from breast carcinoma.
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