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Abstract
Granular cell tumor (GCT) is a benign tumor arising from Schwann cells. GCT of the breast is 
rare and while predominantly benign, it can be difficult to differentiate from breast cancer by 
imaging. While it is not generally associated with breast cancer, we here report a rare case of 
GCT coexisting with ductal carcinoma in situ (DCIS). A 38-year-old Japanese woman had mi-
crocalcification suggestive of malignancy in the right upper breast and a 6-cm well-defined 
mass in the right lower breast. Ultrasonography showed that the lower mass was circular in 
shape with a clear border, and internal echo level was slightly uneven. Contrast-enhanced 
magnetic resonance imaging found that the inside was unevenly contrast-enhanced and 
showed fast/washout enhanced pattern. Hence, imaging could not exclude malignancy. Path-
ological diagnosis from biopsies taken from the upper calcification and lower mass was DCIS 
and GCT, respectively. Imaging showed no evidence of continuity between the two, but the 
patient elected for mastectomy. Final pathological diagnosis confirmed an S-100-positive and 
keratin-negative GCT for the lower lesion and no histological evidence of continuity. Although 
GCT is a rare disease, greater awareness of the disease and its imaging findings is needed to 
avoid overdiagnosis, particularly when it coexists with breast cancer.
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Introduction

Granular cell tumor (GCT) is a benign tumor arising from Schwann cells of the peripheral 
nerve that can occur in various organs, most commonly the head, neck, and upper gastroin-
testinal tract. GCT of the breast is rare, occurring in 5% of GCTs [1], and even rarer among all 
breast tumors. Only 1–2% of GCTs are malignant [2], defined by Fanburg-Smith et al. [3] as 
having three or more of the following: presence of necrosis, appearance of spindle cells, large 
nuclear body, frequent mitosis, high rate of nuclei/cytoplasm, and pleomorphism. A tumor 
with none of these six factors is considered benign.

While GCT is predominantly benign, its clinical appearance can sometimes mimic 
malignant disease, such as skin invasion and fixation to the chest wall, making it difficult to 
differentiate from breast cancer by imaging [4]. By mammography (MG) it could appear as a 
highly dense circular/oval mass, sometimes accompanied by spiculation [5]. Calcification is 
rare. By ultrasonography (US), the internal echo level is usually a mixture of low and high with 
an irregular tumor shape. Several reports used magnetic resonance imaging (MRI) for GCT, 
but there are no GCT-specific imaging findings [6].

Pathological assessment of GCT is not difficult. The tumor is composed of relatively large 
polygonal cells with eosinophilic granules in the cytoplasm that stain positive for S-100 
protein with immunohistochemistry. The standard treatment for GCT of the breast is tumor 
resection. The importance of negative surgical margins remains unclear, with only limited 
observational studies [4, 7]. While observation periods are not consistent, no local recurrence 
has been reported, even in margin-positive cases.

Fig. 1. MG findings and US imaging of the upper lesion in the right breast. A MG of the breast. The blue circle 
indicates a collection of polymorphic calcifications. The yellow arrowheads indicate a shadow of the sus-
pected mass lesion. B Higher magnification of the collection of calcifications. C US findings of the upper lesion. 
MG, mammography; US, ultrasonography.
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GCT is not generally associated with breast cancer. There are reports of GCT coexisting 
with breast cancer [8–11], but only one report describes a GCT colocalized with breast cancer 
[11]. Considering the origin cells of GCT, coexistence with breast cancer should be regarded 
as incidental. We herein report a rare case of GCT coexisting with a ductal carcinoma in situ 
(DCIS).

Fig. 2. US findings of the lower lesion. A circular-shaped mass with slightly uneven internal echo level was 
observed on US. US, ultrasonography.

Fig. 3. MRI findings of the lower lesion. A T1-weighted image. B T2-weighted image. C Contrast-enhanced 
image with time-intensity curve. MRI, magnetic resonance imaging.
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Case Presentation

A 35-year-old Japanese woman presented at her local hospital after feeling a mass on her 
right breast. US found two masses of 13 and 15 mm in the upper and lower regions of the right 
breast, respectively, and both were suspected to be fibroadenoma. Three years later, she 
presented again and MG found microcalcification suggestive of malignancy in the upper 
breast. As such she was referred to our hospital. While the patient had no specific medical 
history, she did have a family history of breast cancer in a maternal aunt. At the first visit a 
6-cm, well-defined mass was palpable in the lower breast.

MG revealed a collection of polymorphic calcifications in the upper lesion (Fig. 1A, B). US 
showed a hypoechoic region with an intraductal component (Fig. 1C). The patient refused a 
biopsy. For the lower mass, a tumor shadow was observed on MG, but compression was not 
sufficient and a detailed evaluation of the shape was difficult. On US, the mass was 41 mm in 
diameter, circular, with a clear border and a slightly uneven internal echo level, suggesting 
phyllodes tumor, fibroadenoma, or breast cancer (Fig.  2). Contrast-enhanced MRI (Fig.  3) 

Fig. 4. Final pathological findings of GCT from the surgical specimen. A Cut surface of the surgical specimen. 
The blue encircling line indicates DCIS in the upper area. B Hematoxylin and eosin staining, ×200. C S-100 
staining, ×200. DCIS, ductal carcinoma in situ; GCT, granular cell tumor.
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found that the T1-weighted image had a slightly higher signal than the mammary gland and 
that the T2-weighted image had a slightly lower signal, with a clear boundary. The inside was 
unevenly contrast-enhanced and showed a fast/washout enhanced pattern. Malignancy could 
not be ruled out and a fine need biopsy diagnosed GCT.

Three months later, a follow-up US revealed that the upper hypoechoic legion had grown 
to 42 mm. A US-guided vacuum-assisted biopsy diagnosed DCIS. Imaging found no evidence 
of continuity between the upper DCIS and the lower GCT. The patient elected to undergo 
mastectomy and a sentinel lymph node biopsy and tissue expander insertion were simultane-
ously performed.

The final pathological diagnosis of the upper lesion from the surgical specimen was grade 
1 DCIS (26 × 9 × 20 mm). The lower lesion was 45 × 40 × 32 mm, with the cut surface being a 
yellow-whitish tumor with clear boundaries (Fig. 4). Histological examination found sheet-
forming polygonal cells with eosinophilic granules in the cytoplasm. Tumor cells were 
strongly positive for S-100 and negative for keratin. The final diagnosis was GCT. Histologi-
cally there was no evidence of continuity between the DCIS and GCT.

Discussion and Conclusion

GCTs can only be diagnosed by pathology as there are no imaging-specific findings for 
GCT. While rare, clinicians need to be familiar with GCT and its imaging findings. A lack of 
awareness of this disease may lead to overdiagnosis when a GCT coexists with a breast cancer, 
where the GCT may be regarded as a daughter lesion. Obtaining a reliable pathological diag-
nosis by biopsy is crucial to ensure accurate presurgical diagnosis of the extent of breast 
cancer and the right choice of surgical procedure.
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