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Benign granular-cell tumor of the breast: Case
report and literature review

Devi Meenal Jagannathan, MD(RD), DMRD, DNB(RD), FRCR

Granular-cell tumor is an uncommon cause of breast mass in premenopausal women that presents as a
painless chronic lump. It mimics infiltrating carcinoma clinically and radiologically. Granular-cell tumor
is usually benign, and the treatment is wide local excision. Definitive pre-operative diagnosis helps to
avoid unnecessary mastectomy. We present clinical, mamographic, and sonographic characteristics of a
benign granular-cell tumor of the breast in a 57-year-old woman.

Case report

A 57-year-old female patient was referred for a diagnos-
tic mammogram. She presented with complaints of a lump
in the right breast areolar region for the past 8 months. No
discharge was present, either from the nipple or from the
lump. There was no family or personal history of carci-
noma of the breast.

On examination, there was a firm, immobile, subareolar
lump at the 8 o'clock position. It pushed the nipple medi-
ally. The overlying skin was stretched and had hypopig-
mented areas. No axillary adenopathy was noted (Fig. 1).

Diagnostic mammography (mediolateral oblique and
craniocaudal views) demonstrated a dense, well-defined
mass lesion in the upper and lower outer quadrant of the
subareolar region (Figs. 2A, B). The lesion was seen pre-
dominantly in the subcutaneous plane, with thickening of
the overlying skin. The adjacent duct appeared hyperdense
and had speckled calcification.

High-resolution sonography (HRS) over the lesion
showed a hetero-echoic lesion with posterior acoustic en-
hancement measuring 2.4 x 1.6 cm (Fig. 3A). The epicenter
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Figure 1. 57-year-old female with benign granular-cell tu-
mor in right breast. Wide local excision specimen shows
lesion in subareolar region, outer quadrant, pushing the
nipple medially, with hypopigmented overlying skin.

of the lesion was seen in the subcutaneous plane. The mar-
gins were well defined, and no increased color flow was
seen (Fig. 3B). The adjacent duct, in the inferomedial as-
pect, also showed an extension of the lesion, with similar
echogenicity.

Given a well-defined, dense, subareolar mass with speck-
led calcification and skin thickening, a final report of BI-
RADS category 4 was given, and a core biopsy was done.
It revealed granular-cell tumor (GCT) of the breast.

Wide local excision of the lesion was done. A specimen
cut section (Fig. 4) showed a grayish-white, circumscribed
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Figure 2. 57-year-old female with benign granular-cell tumor
in right breast. A. Computed radiography mammogram,
right mediolateral oblique (MLO) view, Factors 28 kVp, 104
mAs. B. Right craniocaudal (CC) view, Factors 30 kVp, 66
mAs. These show a dense, well-circumscribed subareolar
mass with overlying skin thickening and adjacent prominent
duct with calcification.

lesion arising below the skin. Histopathology showed a le-
sion in the subepithelium composed of nests and sheets of
polygonal cells, with abundant eosinophilic, granular cyto-
plasm and a cuneiform, small, round nucleus with promi-
nent nucleolus. The stroma showed many blood vessels and
aggregates of lymphocytes and plasma cells. Mitotic activ-
ity was not seen. The cytoplasm showed periodic acid-
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Figure 3. 57-year-old female with benign granular-cell tumor
in right breast. A. High-resolution ultrasound (HR US) over
the lesion shows well-defined mixed echoic mass with pos-
terior acoustic enhancement measuring 2.4 x 1.6 cm. B. HR
US with color Doppler shows no increased color flow. The
adjacent duct in the inferomedial aspect is enlarged and
shows similar echogenic material within it. Technique: Lin-
ear 5-12 MHz transducer (frequency of 12 MHz) performed
on a GE Voluson P8 ultrasound machine.

Schiff stain (PAS)-positive inclusion bodies. A conclusion of
benign GCT with margins negative for tumor was given.
At the six-month postoperative followup, HRS showed no
residual or recurrent lesion. The patient was advised to
continue routine followup.

Discussion

GCT is a rare, usually benign neoplasm occurring any-
where in visceral or cutancous sites (1), predominantly in
the head, neck, and chest-wall regions (2). It is commonly
seen on the tongue (1). A literature review reveals that it
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Figure 4. 57-year-old female with benign granular-cell tumor
in right breast. Cut section of the specimen shows circum-
scribed grayish-white mass beneath the skin.

occurs in subcutaneous, intradermal, and submucosal lay-
ers (3). It is thought to be derived from perineural cells (1,
4). It was first described by Abrikosoff as “myoblastic
myoma” in 1926 (5).

Between 4 and 6% of GCTs are seen in the breast (6).
Among breast cancers, GC'Ts are seen in 1 in 1,000 cases
(2). GCT has also been reported in the male breast, with a
1:9 male:female ratio (3). A review of the literature reveals
that the tumor is commonly located in the upper inner
quadrant (1, 7), axillary region, and periareolar region. The
distribution of supraclavicular nerve cutaneous sensory
territory is said to be the cause for this predilection for the
upper inner quadrant (1, 7). Most of the reported cases are
seen in the right breast (6, 8). The youngest reported pa-
tient is 14 years (1). GCT is commonly seen in premeno-
pausal women and African-American women (1). These
tumors do not depend on the hormones estrogen and
progesterone (1).

Clinically, GCT presents as a chronic, painless lump.
Except in one case, where an axillary GCT lesion was re-
ported in a screening mammogram (2), all other cases were
reported via diagnostic mammogram or HRS.

Imaging diagnosis

GCT has a growth pattern similar to that of infiltrating
carcinoma, and mimics this more sinister process clinically
and on diagnostic imaging (4). Infiltration into superficial
tissue 1s seen as skin dimpling, and underlying structures as
a fixation to the pectoralis muscle (3).

As seen with HRS, GCT presents as an indeterminate-
category hetero-echoic mass with an ill-defined margin,
with or without increased vascularity (9). Depending upon
the reactive fibrosis, it can show posterior acoustic shadow-
ing (4) or enhancement. A surrounding halo can be present
(3). Our patient had a well-defined hetero-echoic mass with
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posterior acoustic enhancement but without increased
vascularity.

As seen with mammography, GCT is an isodense spicu-
lated mass with an indistinct margin. No calcifications are
described in the literature (2). Our patient had a well-
defined, dense, subareolar mass in the subcutaneous plane
with speckled calcification and skin thickening.

As seen with magnetic resonance imaging (MRI) mam-
mography, GCT is a low-signal lesion in the T'1 sequence,
an iso- to slightly hyperintense lesion in T2, and a lobu-
lated, variably enhancing mass with indistinct margin in
contrast. Its hyperintensity in T2 is less than that of other
masses and is considered as characteristic for GCT (3, 10).

As seen with computed tomography (CT), GCT is an
enhancing oval or spiculated mass without
lymphadenopathy (6).

Positron-emission tomography (PET) can differentiate a
benign from malignant GCT. A benign GC'T shows an
uptake value of 1.8 in a series reported by Hoess et al,
which is less than the cutoff value of 2.5 (11).

Radiological criteria_for malignancy

1. Tumor size greater than 5 cm.

2. Presence of enlarged lymph nodes.
3. Heterogeneity in MRI.

4. Adjacent tissue infiltration (2).

Histopathology (HP)

The characteristic cytomorphological features of GCT
are the presence of large granular cells with abundant
granular cytoplasm, and stroma with thin-walled blood
vessels (9). Cells positive for S-100 protein, CD68 (KP-1),
neuron-specific enolase (NSE), and CEA support Schwann
cell origin (4, 12). GCT shows a negative reaction against
cytokeratin (4). It is negative for desmin and estrogen re-
ceptors (6). Reactivity for vimentin differentiates GCT from
carcinoma (1).

In histopathology, when malignant lesions with granular
cells are seen, apocrine carcinoma and alveolar soft-part
carcinoma are considered as possible diagnoses (12).

Postmastectomy scar granular-cell traumatic neuroma
(12), co-localized GCT, and infiltrative ductal carcinoma (8)
are reported in the literature.

Core biopsy and histopathology give a definitive diagno-
sis. It is important to make definitive diagnosis pre-
operatively to avoid extensive resection and axillary clear-
ance for carcinoma. Wide local excision is the treatment of
choice (1). Local recurrence is seen with incomplete resec-
tion (4). 1% of GCT cases are malignant (4). Metastasis to
liver, lung, bone, and axillary lymph nodes are reported
with malignant GCT (3).

Histopathologic criteria_for malignancy
1. Spindling.

2. Necrosis.
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3. Vesicular nuclei with large nucleoli.
4. High nuclear cytoplasm ratio.

5. Nuclear pleomorphism.

6. Increased mitotic activity.

2 out of 6 of above features are considered as atypical,

and 3 out of 6 as malignant, by Le et al (13) and Adeniran
etal (7).

Differential diagnosis

The differential diagnosis includes carcinoma, fibroade-

noma, lymphoma, and nodular fasciitis.

« Carcinoma is commonly seen in the upper outer quad-
rant of the breast. Carcinoma is typically a rapidly grow-
ing, spiculated mass with ill-defined margins, microcalci-
fications, and enlarged lymph nodes on mammography,
and a hetero-echoic lesion with posterior acoustic shad-
owing and increased vascularity on HRS. It is nonreac-
tive for vimentin (1) but may be positive for desmin and
estrogen receptors (6).

 Fibroadenoma may be seen as single or multiple le-
sions in one or both breasts in a younger age group. On a
mammogram, it is seen as a well-defined dense lesion
with or without popcorn calcification. On HRS, a round
or oval lesion may be seen in fibroglandular parenchyma
that 1s 1so-, hyper-, or slightly hypo-echoic with posterior
acoustic enhancement (14).

« Lymphoma may present as unilateral or bilateral, sin-
gle or multiple masses, or as diffuse involvement of the
breast; core needle biopsy is confirmatory (15-17).

+ Nodular fasciitis is a self-limited condition seen as a
rapidly growing mass. When present in the breast, it has
nonspecific imaging findings similar to those of carci-
noma. Followup shows reduction in the size of the lesion
(14).

Teaching point

In imaging, GCT can be mistaken for carcinoma. So

GCT has to be considered as part of the differential diag-
nosis in BI-RADS category 4 or 5 lesions. As it is said to
occur in subcutaneous, intradermal, and submucosal layers,
a breast lesion with its epicenter in the subcutaneous plane
can be used as a clue to aid in the imaging diagnosis.

GCT is usually benign, and the treatment option is wide

excision. Preoperative definitive diagnosis is possible only
with image-guided biopsy, and this is mandatory, as it helps
to avoid unnecessary mastectomy and axillary clearance,
done in the case of carcinoma.
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ancillary studies correlate highly with traditional tech-
niques in the diagnosis of nodal-based lymphoma.
American Journal of Clinical Pathology. 2011;135: 516—
524. [PubMed]
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