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Abstract

Granular cell tumor (GCT) of the breast is a rare, typically benign neoplasm of Schwann cell origin, which frequently
presents a significant diagnostic challenge due to its ability to clinically and radiologically mimic invasive breast
carcinoma. We present the case of a 45-year-old female who presented with a palpable, firm, non-mobile mass in the
right upper inner quadrant of her breast. Diagnostic imaging was highly suspicious for malignancy, with mammography
revealing a high-density, spiculated, irregular mass with architectural distortion (BI-RADS 5), and ultrasound
demonstrating an irregular, hypoechoic mass with severe posterior acoustic shadowing and a "taller-than-wide"
orientation. Core needle biopsy was performed due to the high suspicion of malignancy. Histopathological examination
revealed nests and sheets of large, polygonal cells with abundant granular, eosinophilic cytoplasm.
Immunohistochemistry (IHC) studies were critical for definitive diagnosis, showing strong positivity for S100 protein
and SOX10, and granular positivity for CD68, while being negative for cytokeratin markers (AE1/AE3, CAM 5.2). This
immunoprofiling confirmed the diagnosis of benign GCT. The patient was successfully treated with complete surgical
excision (RO resection) and has remained free of local recurrence at three years of follow-up. This case underscores the
critical role of tissue diagnosis and characteristic IHC in differentiating this rare benign entity from malignant breast
lesions, thereby preventing unnecessary aggressive treatment.
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1. Introduction

Granular cell tumor (GCT) of the breast is an uncommon, typically benign neoplasm that originates from Schwann cells
of the peripheral nervous system. [1] Although GCTs may arise in a wide range of anatomic locations, involvement of
the breast is particularly rare, accounting for approximately 5%-8% of all granular cell tumors and less than 0.1% of
breast tumors [2] Despite their generally indolent behavior, breast GCTs pose a significant diagnostic challenge, as they
are well known for clinically and radiologically mimicking invasive breast carcinoma. [3]

On physical examination, GCTs of the breast are commonly palpable as firm, painless, and relatively fixed masses with
limited mobility. These features often raise concern for aggressive malignancies, most notably invasive ductal
carcinoma. Diagnostic complexity is further compounded by imaging findings, which frequently reinforce suspicion of
malignancy. Mammography typically demonstrates a high-density, spiculated mass with architectural distortion, while
ultrasonography often reveals a hypoechoic lesion associated with posterior acoustic shadowing. [4] Such
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characteristics frequently result in a BI-RADS category 5 assessment, indicating a high likelihood of malignancy and
necessitating prompt tissue biopsy.

Given the potential for misleading clinical and radiologic appearances, the definitive diagnosis of breast GCT relies on
histopathologic examination supplemented by immunohistochemical analysis. Histologically, GCTs are composed of
nests and sheets of large, polygonal cells with abundant, finely granular, eosinophilic cytoplasm. Immunohistochemistry
is essential to distinguish GCTs from other granular cell-containing neoplasms, such as oncocytic or apocrine
carcinomas. GCTs consistently demonstrate diffuse positivity for neural markers, including S100 and SOX10, and lack
epithelial markers such as cytokeratins, which are characteristic of carcinomas. [5]

Once diagnosed, the treatment of choice for breast GCT is complete surgical excision with negative margins. Although
the vast majority of GCTs are benign, malignant behavior has been reported in fewer than 1%-2% of cases. In such
instances, malignancy is determined based on established histopathologic criteria, including increased mitotic activity
and necrosis, underscoring the importance of careful pathologic evaluation. [6] The present case report describes a 45-
year-old woman whose clinical and radiologic presentation closely simulated breast malignancy.

2. Case presentation

2.1. Clinical Presentation

A 45-year-old female visited her primary care doctor after finding a hard, painless lump in her right breast during self-
examination four months ago. Initially, she explained it by ordinary fibrocystic changes and put off medical care.
Nonetheless, her fear grew, and she decided to seek medical attention. Physical examination revealed a 2.2 cm hard,
irregular, and non-mobile mass in her right breast, upper inner quadrant (UIQ). The suspicious physical examination
led to a referral to the breast surgery clinic. Diagnostic imaging was ordered as soon as possible to define the lesion
further and rule out the possibility of malignancy, since the clinical impression was of major concern about the possible
carcinoma of the breast.

2.2. History and Physical Examination

The patient started menstruation at the age of 12, and her menstrual cycles were regular. Her two full-term pregnancies
were at the ages of 28 and 31 years, with six months of breastfeeding each. She had no chest wall radiation, hormone
replacement therapy, or oral contraceptives for more than five years during her twenties and thirties. Her health record
was unremarkable with no previous breast biopsies or breast-related concerns. She consumed alcohol in moderation
(2-3 drinks per week) and had never smoked. She had an average lifetime risk of breast cancer, which was assessed
using her Gail model risk assessment. Her maternal aunt had breast cancer that was diagnosed at the age of 58 (estrogen
receptor-positive, postmenopausal). None of the other family members had breast, ovarian, or other BRCA-related
malignancies. The genetic counseling assessment concluded that she was not eligible for a germline test.

On physical examination, vital signs were unremarkable. Examination of the breast showed a 2.2 cm, hard, indurated
mass in the right breast UIQ, at 5 cm from the nipple. The mass was ill-defined, with irregular borders and limited
mobility, suggesting potential fixation to the chest wall or parenchyma. No skin alterations, no nipple retractions, or
peau d’orange were present. There was no bilateral axillary, supraclavicular, or infraclavicular lymphadenopathy. Left
breast examination was unremarkable. The rest of the physical examination, including the cardiopulmonary and
abdominal examinations, did not reveal any abnormality.

2.3. Radiographic Studies

Digital mammography showed a high-density, spiculated, irregular mass in the right breast, UIQ lesion presented with
spiculation and architectural distortion with extension into the surrounding parenchyma. Associated calcifications were
not identified. The mass was poorly defined with features highly suspicious of malignancy. Contralateral breast revealed
scattered non-suspicious fibroglandular densities. The mammography BI-RADS was 5 (highly suggestive of malignancy;
necessitating prompt tissue biopsy). Specific ultrasound of the right breast revealed a 2.2 x 1.8 x 1.9 cm irregular,
hypoechoic mass with poorly defined margins, severe posterior acoustic shadowing, and high vascularity on color
Doppler imaging. The mass was taller than it was wide, suggesting a vertical orientation. No echogenic halo was
observed, and internal heterogeneity was noted. No cysts, both simple and complex, were detected. Right axillary
ultrasound showed unremarkable nodes with intact fatty hilum and no cortical thickening.

The radiological features were suggestive of invasive ductal carcinoma as the most likely diagnosis. The spiculated
margins, architectural distortion, posterior acoustic shadowing, and BI-RADS 5 classification were very indicative of
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malignancy. Other possibilities included invasive lobular carcinoma, but the mass-like appearance was more consistent
with ductal carcinoma. Benign masses such as radial scar, fat necrosis, or diabetic mastopathy were considered less
likely based on the images. Sclerosing adenosis and post-traumatic changes would fall under the broader differential
but were considered unlikely due to clinical history and radiography.

2.4. Tumor Board Management Discussion

The case was discussed in the multidisciplinary breast tumor board. It was strongly agreed that the case showed
malignancy (BI-RADS 5) and should have a tissue diagnosis. The group discussed two alternatives, including image-
guided core needle biopsy and direct surgical excision. Since there was a high level of suspicion of cancer, core needle
biopsy was advised as the first stage of determining a histological diagnosis, receptor status, and grade, which would
proceed to discuss neoadjuvant versus adjuvant therapy options in identifying malignancy. An ultrasound-guided core
needle biopsy was performed, and a few core samples (14-gauge core biopsy) were obtained from different parts of the
mass. Core biopsy samples consisted of a series of tan-gray, firm-tissue fragments measuring 1.5 cm. The tissue was
solid without necrosis or cystic alteration.

2.5. Tissue Diagnosis

The initial microscopic analysis showed abnormal morphology, which could not be termed as typical carcinoma. The
tissue also exhibited layers of cells with large, richly granular cytoplasm, which was more likely to be granular cell
tumors and less likely to be carcinoma. The histological sections demonstrated nests and sheets of large, polygonal cells
with abundant, finely granular, eosinophilic cytoplasm. The cells were uniform with centrally placed, small nuclei
showing slight pleomorphism and rare mitotic figures. The tumor cells had spread through the breast ducts and lobules
into the adjacent adipose tissues and fibrous stroma. Notably, the epidermal pseudoepithelial hyperplasia, which is
typical of cutaneous GCT, was absent in this breast site. None of the necrosis, high nuclear atypia, or high mitotic activity
(characteristics of malignant GCT) was detected. (Figure 1 A, B, C)

The differential diagnosis was histiocytic lesions, oncocytic carcinoma, apocrine carcinoma with granular cytoplasm,
metastatic renal cell carcinoma, and alveolar soft part sarcoma. The cytomorphology and invasive growth pattern
required immunohistochemical examination to make a conclusive diagnosis.

On IHC, the tumor cells were strongly and diffusely positive for S100 protein, which indicates neural origin, and for
S0X10. The cytoplasmic positivity for CD68 (PGM1) was granular, indicative of lysosomal accumulation. (Figure 1 D, E)
The cells were cytokeratin negative (AE1/AE3, CAM 5.2), ruling out carcinoma; negative for HMB-45 and Melan-A, ruling
out melanoma; negative for desmin and SMA, ruling out myogenic tumors; and negative for CD31 and CD34, ruling out
vascular lesions. A granular cell tumor (GCT) was diagnosed based on the immunoprofile
(S100+/CD68+/S0X10/cytokeratin-negative). Molecular testing was not required for the diagnosis. The benign
histological appearance, the lack of worrisome criteria (necrosis, more than two mitoses per 10 high-power fields, and
prominent pleomorphism), and the typical immunophenotype allowed the diagnosis of benign granular cell tumor of
the breast.

2.6. Treatment, Outcome, and Follow-up

Since the definitive diagnosis had already been established, the standard treatment of a granular cell tumor was
suggested to be a complete surgical excision with negative margins. The patient underwent surgery to get the mass
removed and preserve the breast tissue. The excised tumor was solid, gray-white, and infiltrative and measured 2.3 cm.
A frozen section confirmed the diagnosis of granular cell tumor. Final pathology showed total excision with a 5 mm
margin, indicating an RO resection. No axillary surgery was conducted because granular cell tumors hardly spread to
lymph nodes. The patient had uneventful surgery and did not require postoperative therapy.

The patient received counseling regarding the diagnosis, its benign nature, the low recurrence rate with complete
removal, and the fact that it may rarely change malignantly. She was put on surveillance, whereby she had clinical breast
examinations every six months, then once a year. Routine mammographic screening was performed annually.

The patient did not show any symptoms or clinical or radiographic signs of local recurrence three years after diagnosis.
The right upper inner quadrant of the breast showed changes on mammography annually after surgery, with no
suspicious findings. She had an excellent cosmetic result and was fully satisfied with the breast-conserving technique-
no new lesions on the breast appeared bilaterally. The patient proceeded with regular screening in terms of breast
cancer screening and followed up regularly with the breast surgery.
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Figure 1 Microscopic examination of the excised granular cell tumor (GCT)

1A: Low power view showing an ill-defined solid tumor infiltrating the breast fibrofatty tissue (H&E X20); 1B: Intermediate power view showing
nests and sheets of large, polygonal cells with an excessive amount of eosinophilic, finely granular cytoplasm (H&E X40); 1C: High power view
showing uniform, centrally placed, small nuclei displaying slight pleomorphism and rare mitotic figures (H&E X60); 1D: Tumor cells positive for
CD68; 1E: Tumor cells positive for S100

3. Discussion

3.1. Background (History, epidemiology, risk factors, and WHO classification):

Some rare, benign breast lesions can closely resemble invasive carcinoma on both physical exam and imaging. A
definitive diagnosis, therefore, requires microscopic evaluation and IHC studies. One of these lesions is the GCT of the
breast. [2]

First described by Russian pathologist Abrikossoff in 1926, breast GCTs are benign and exceedingly rare, constituting
only about 0.03% of all tumors. [7] Initially termed "granular cell myoblastoma" due to a presumed muscle origin,
modern IHC and electron microscopy have since established that these tumors arise from Schwann cells. [8]

Although GCTs most commonly occur in the head and neck, only about 15% are found in the breast. [9] Within the
breast, they typically present in the upper inner quadrant, unlike invasive ductal carcinoma, which most often affects
the upper outer quadrant of the breast. [7] [10] The World Health Organization classifies GCTs as uncommon soft tissue
tumors, with malignant transformation being very rare (approximately 0.5-2.0% of cases). [2] [11]

Overall, GCTs can develop throughout the body, with the tongue being the most frequent site (40-65%). Breast GCTs
represent only 5-8% of all granular cell tumors and less than 0.1% of all breast tumors. [12] They show a strong female
predominance (~7:1 ratio), most commonly occurring in women aged 40-60, with African Americans at higher risk. [8]
While most breast GCTs are solitary (90%), 5-10% of patients may present with multiple tumors in various locations.

(2] [8]
Given the significant clinical and radiographic overlap with invasive carcinoma, accurate diagnosis of breast GCT relies

on thorough microscopic and IHC analysis, and sometimes molecular studies. [13] Recognizing this benign entity is
critical to preventing unnecessarily aggressive treatment.

145



World Journal of Biology Pharmacy and Health Sciences, 2026, 25(02), 142-149

3.2. Pathogenesis, pathophysiology

GCTs of the breast are uncommon neoplasms with a well-established neuroectodermal origin, arising from Schwann
cells of peripheral nerves within the intralobular breast stroma. [11] Although historically debated as myogenic in
origin, contemporary immunohistochemical and ultrastructural studies have confirmed Schwannian differentiation,
supported by consistent diffuse positivity for S100 protein and SOX10, as well as morphologic features characteristic of
neural lineage. [12] [14] These findings have resolved earlier controversies regarding tumor histogenesis.

At the molecular level, recent studies have identified inactivation of vacuolar H*-ATPase (V-ATPase) accessory genes,
most commonly ATP6AP1 and ATP6AP2, as a key driver of GCT pathogenesis. [15] [16] Loss-of-function mutations in
these genes impair acidification of endolysosomal compartments, disrupting normal autophagic and lysosomal
degradation pathways. As a result, undigested cellular material accumulates within secondary lysosomes and
autophagic vacuoles, producing the characteristic abundant eosinophilic granular cytoplasm. [15] These granules are
typically PAS-positive and diastase-resistant, reflecting lysosomal overload rather than histiocytic differentiation, a
finding further supported by frequent CD68 positivity. [16]

Unlike many neoplasms, GCTs generally lack consistent chromosomal aberrations or oncogenic signaling alterations,
[17] which may explain their predominantly benign biological behavior. In the breast, GCTs most often arise in
association with intramammary nerves and grow slowly, with a locally infiltrative pattern rather than distant metastatic
spread. [16] [17]

Their interaction with surrounding tissue largely defines the pathophysiology of breast GCTs. Although typically benign
and non-encapsulated, these tumors grow in nests and sheets that infiltrate adjacent fibrofatty stroma and entrap
Cooper's ligaments. [12] This infiltrative growth pattern leads to clinical and radiologic features that closely mimic
invasive carcinoma, including firm masses with indistinct or spiculated margins, posterior acoustic shadowing, and
occasional skin dimpling or nipple retraction due to stromal fibrosis. [18] Malignant transformation is rare, occurring
in fewer than 2% of cases, and is determined by established histopathologic criteria rather than specific molecular
biomarkers. [19] [20]

3.3. Comparative analysis of our case with the existing literature. (Clinical-radiology-pathology, lab, diagnosis,
management, and outcome)

The clinical and radiological presentation of this case is highly characteristic of the diagnostic dilemma posed by breast
GCTs in the existing literature. [4] [22] Clinically, GCTs typically present as solitary, firm, painless masses, often in the
upper inner quadrant, which is consistent with the location of the mass in our patient. [23] Radiologically, the tumor's
features, a spiculated, irregular mass on mammography and an ill-defined, hypoechoic mass with marked posterior
acoustic shadowing on ultrasound, are classically associated with invasive ductal carcinoma (IDC). [4] [24] The
assignment of a BI-RADS 5 category in our case, indicating a high probability of malignancy, is a common finding in the
literature, reflecting the tumor's infiltrative growth pattern that mimics malignant desmoplastic reaction. [25]

Pathologically, however, our case aligns perfectly with the established features of benign GCT. The microscopic finding
of large, polygonal cells with abundant eosinophilic, granular cytoplasm is the histological hallmark of this tumor. [26]
The definitive distinction from malignant mimics, such as apocrine carcinoma or metastatic renal cell carcinoma, was
achieved through IHC. The strong and diffuse positivity for S100 protein and SOX10, confirming the Schwann cell origin,
coupled with granular positivity for CD68 and negativity for epithelial markers (Cytokeratin AE1/AE3) and melanoma
markers (HMB-45, Melan-A), is the classicimmunophenotype for GCT. [4] [26] These contrasts sharply with IDC, which
would be cytokeratin-positive and S100-negative. Furthermore, the absence of high-grade features (necrosis, high
mitotic rate, prominent pleomorphism) confirmed the benign nature, consistent with the vast majority of reported
breast GCTs. [4]

In terms of management and outcome, our approach of complete surgical excision with negative margins (RO resection)
is the standard of care for benign GCT. [23] The decision to forgo axillary lymph node dissection was appropriate, as
GCTs rarely metastasize to lymph nodes. The excellent long-term outcome, with no recurrence at three years, mirrors
the favorable prognosis reported in the literature following complete excision of benign GCTs. [4] This case thus serves
as a textbook example of a benign GCT that presents as a radiological malignancy, highlighting the indispensable role of
core biopsy and IHC in guiding appropriate, breast-conserving management.
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4. What have we learned from this case?

This case provides a valuable educational opportunity, reinforcing several key lessons in breast pathology and oncology.
The primary lesson is the critical importance of maintaining a broad differential diagnosis for highly suspicious breast
masses, even those classified as BI-RADS 5. GCT must be considered in the differential, as its clinical and radiological
features are notoriously deceptive, often leading to an initial misdiagnosis of carcinoma. [4] [24] The case underscores
that the definitive diagnosis rests solely on tissue sampling. Furthermore, it highlights the indispensable role of a
comprehensive immunohistochemical panel, particularly S100 protein, SOX10, and cytokeratin markers, in accurately
distinguishing this rare, neural-derived tumor from a common, malignant epithelial tumor. [26] Finally, the case
confirms that once a benign GCT diagnosis is established, a conservative approach of complete surgical excision with
negative margins is curative, preventing the patient from undergoing the unnecessary morbidity associated with more
aggressive cancer treatments like chemotherapy or extensive axillary surgery.

Abbreviations

Granular cell tumor (GCT); Immunohistochemistry (IHC); Upper inner quadrant (UIQ)

5. Conclusion

We report a case of breast GCT that perfectly illustrates the diagnostic pitfall of this rare entity. The primary reason for
reporting this case is to enhance awareness within the medical community, particularly among radiologists, surgeons,
and pathologists, regarding the characteristic yet highly deceptive presentation of GCT. The case serves as a powerful
reminder that a BI-RADS 5 classification, while highly suggestive of malignancy, does not preclude a benign diagnosis.
By detailing the classic radiological mimicry of carcinoma and the definitive role of the S100+/S0X10+/Cytokeratin-
immunophenotype, this report provides a practical guide for the accurate diagnosis of GCT. Ultimately, the correct pre-
operative diagnosis via core biopsy and IHC is paramount, as it dictates a shift from a potentially aggressive cancer
management pathway to a curative, breast-conserving surgical excision, thereby benefiting patient care and preventing
overtreatment.
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