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Introduction

Granular cell tumors (GCT) are rare, benign tumors 
thought to originate from the nervous system. They can 
arise in any body site but predominantly are found in 
the digestive tract, oral cavity, and skin. They typically 
present as soft tissue neoplasms and were first reported by 
Abrikossoff and referred to as “granular cell myoblastoma” 
in the tongue and pharynx (1). They typically stain positive 
for S100 which is a marker for Schwann cells and GCTs 
are thought to arise from peripheral nerves. Though the 
majority of GCTs arise in the tongue (40%), GCTs have 
been observed in the breast in 5–6% of reported cases (2). 
They may be confused with invasive ductal or lobular 

carcinoma radiographically and typically present as a 
solitary, nontender nodule in the upper inner quadrant of 
the breast. The appearance of GCTs on mammography 
can be variable but the majority present as irregular high 
density non calcified spiculated masses. Sonographically, 
these present as irregular masses with angular margins 
and posterior shadowing. GCT of the breast manifests in 
the intralobular breast stroma and follows the distribution 
pathway of the supraclavicular nerve with a tendency 
for malignant variants to spread through lymphatic and 
hematogenous routes (3).  Age of presentation in women 
ranges from 17 to 74 years, but most common presentation 
occurs in ages 30–50 years, based on literature review (4). 

Though this is a tumor typically presenting in women, 
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it can occasionally occur in males. Literature review shows 
a handful of cases of GCTs in males aged 40–60 years 
who presented with a single palpable mass in one breast. 
In most of these cases, additional masses were also found 
in the abdominal wall, groin, or feet raising suspicion 
for possible conditions such as LEOPARD syndrome or 
PTEN mutations. Breast GCTs in men present similarly 
to women on mammography and sonography and positive 
S100 staining on pathology (5). Cases of multifocal GCTs 
involving just the breast are not well documented in the 
literature in males or females. We present the following case 
in accordance with the CARE reporting checklist (available 
at https://asj.amegroups.com/article/view/10.21037/asj-21-
9/rc). 

Case presentation

We were asked to see a 39-year-old female with no 
significant medical or oncologic history who was referred 
to our clinic for a painful “knot” in her right breast with 
associated pain that increased during menstruation. This 
knot had been persistent for the past 4 years and she had 
not noticed any palpable masses elsewhere. Patient had not 
noticed any other breast changes including discoloration, 
nipple changes, contraction and also denied fever, chills or 
weight loss. Patient had a recent diagnostic mammographic 

evaluation which revealed two irregular masses with 
spiculated margins in the right breast at 11:00, 14 cm from 
the nipple, measuring 2.1 and 0.6 cm respectively, and a 
round mass with circumscribed margins in the axillary 
tail region of the left breast measuring 1.3 cm (Figure 1). 
Ultrasound-guided core biopsy of these 3 lesions (Figure 
2) was consistent with GCTs of the breast with initial 
pathology showing classic large round to polygonal 
cells with abundant eosinophilic granular cytoplasm on 
hematoxylin and eosin stain, as well as tumor cells staining 
positive for S100 and CD68 (proteins classically expressed 
in GCTs). The patient was thoroughly counseled about 
the likely benign nature of GCTs but excision of all three 
lesions was recommended to rule out malignancy, relieve 
her symptoms and to prevent progression. 

The patient was scheduled for surgery and underwent 
right breast excisional biopsy at two locations and left 
breast biopsy at one location. All three lesions were 
localized with Magseed localizers several days prior to 
surgery (Figure 3). After sterile preparation, the location 
of the dominant mass in the right breast was identified 
using palpation and a Sentimag device. Incision was made 
through the dermis and flaps were elevated with excision of 
tissue approximately 6 cm × 4 cm × 3 cm surrounding the 
mass. This excision extended down to the pectoralis muscle. 
After hemostasis was achieved, attention was focused on 

Figure 1 Bilateral medial-lateral oblique mammographic views. (A) Two irregular masses (arrows) with spiculated margins in the right breast 
at 1:00, 14 cm from the nipple; (B) round mass (arrow) with circumscribed margins in the left axillary tail.
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the smaller more medial mass in the right breast through 
the same incision, again using palpation and Sentimag for 
detection. Intra-operative specimen radiographs of the 
right breast tumors indicated well-centered masses, with 
the Magseeds in place and with normal surrounding tissue. 
The third and final mass in the left axillary tail region was 
then excised in a similar manner and sent to breast imaging, 
which confirmed removal of the mass with surrounding 
normal tissue and the Magseed in place. After closure, 

patient had a stable recovery course immediately post-
operatively and was discharged the same day.

Gross examination of all three resection specimens 
showed gray-white well-circumscribed lesions ranging 
from 0.8 cm to largest 2.5 cm. The Magseeds and the 
biopsy clips associated with the lesions were identified. 
Final pathology in the resected specimens from bilateral 
breasts showed a similar microscopic appearance of 
all three lesions. There were well-demarcated, poorly 

Figure 2 Diagnostic bilateral breast ultrasound. (A) Hypoechoic irregular mass with spiculated margins in the right breast mass at 11:00, 
14 cm from the nipple measuring 2.1 cm; (B) hypoechoic round mass with circumscribed margins in the axillary tail region of the left breast 
measuring 1.3 cm.

Figure 3 Bilateral medial-lateral oblique mammographic views following bilateral Magseed placement. (A) Two right breast masses with 
Magseed localizers (circles); (B) left breast mass with Magseed localizer (circle). 
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circumscribed, unencapsulated tumors composed of large 
round to polygonal cells in nests and sheets consisting of 
abundant eosinophilic granular cytoplasm (Figures 4,5), 
confirming the initial diagnosis of GCT. No histological 
features of invasive carcinoma were seen. The presence 
of associated biopsy site changes and negative surgical 
resection margins confirmed the complete excision of all 
three lesions. 

Patient was seen for follow up visit on post-operative day 
12 after the wide local excisions of the 3 breast lesions. Her 
only complaint at that time was persistent pain on the right 
side; on physical exam, her incisions were healing well, with 
no signs of seroma, hematoma, or infection. The patient 
was provided a more supportive bra, as her right sided 
pain was most likely secondary to her large breast placing 
tension on the incision site, and she was scheduled for a 
four month follow up visit in the clinic. Patient has had 
no emergent complaints four months post-operatively and 
had not been re-admitted for any complications or adverse 
reactions since initial surgery. Her overall postoperative 
course has been uncomplicated and patient will undergo 
repeat mammography in 1 year.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal.

Discussion

This is an unusual presentation of breast GCTs based 
on location and multiplicity within both breasts. Based 
on literature review looking at case reports both from 
the United States and abroad, GCTs of the breast most 
commonly are solitary and present in the upper, inner 
quadrant of the breast (6). They can present as spiculated 
masses or well-circumscribed masses, but microcalcifications 
are not typical findings for GCTs (7). In addition, the 
majority of cases reported indicate that patients do not feel 
pain upon palpation of the mass. Our patient’s presentation 
of painful masses in bilateral axillary regions makes her a 
unique case based on location, pain, and quantity, though 
radiographically is comparable to cases of breast GCT 
previously reported. This particular case allows us to 
understand the complexity of these tumors, and we now 
know that we cannot rule out such pathology based on 
atypical presentation alone. 

Furthermore, radiologically and clinically, breast 
GCTs can mimic malignancies because of spiculated 
appearance and nipple and skin retraction on physical 
exam. In the case of breast GCTs alone, malignant 
GCTs account for only 2% of overall cases. However, 
literature shows reported cases of breast GCTs occurring 
synchronously with invasive ductal carcinoma (8). For 
this reason, it is crucial to keep in mind the possibility of 
this typically benign lesion being upstaged to malignancy. 
Moreover, because of the risk of local recurrence, they 
should be completely excised, preferably with negative 

Figure 4 Representative hematoxylin and eosin staining image 
show nests of round to polygonal cells with abundant pale 
eosinophilic granular cytoplasm with inconspicuous borders 
and small bland nuclei considered as the hallmark of this tumor 
(magnification, 200×). 

Figure 5 Representative hematoxylin and eosin staining image 
show infiltrative growth pattern of the tumor cells into the adjacent 
fibroadipose tissue (magnification, 100×) (inset, scanned image of 
the fairly well-demarcated tumor).
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margins. While GCTs of the breast are typically benign, 
they often mimic breast cancer on mammography 
and ultrasonography, which can lead to misdiagnosis. 
Incorrectly upstaging these masses can have a negative 
impact on patients  including overtreatment and 
unnecessary surgical interventions. Fine-needle aspiration 
biopsy and frozen sections are inadequate for definitive 
diagnosis, but they are useful in differentiating between 
GCTs and breast carcinoma. Definitive diagnosis is made 
with immunohistochemical staining, and wide excision 
is sufficient for the treatment of GCTs (9). The existing 
literature shows that with excision, there is little long-
term risk for recurrence even in instances where the mass 
was excised with positive or close (<1 mm) margins (10). 

From a pathologic standpoint, grossly the tumor has a 
gray-white to tan appearance and is gritty to feel, giving 
an impression of carcinoma. Microscopic examination 
of all GCTs, irrespective of the site, is similar. The 
hallmarks are the poorly circumscribed, unencapsulated 
tumors composed of large round to polygonal cells in 
nests and sheets with abundant eosinophilic granular 
cytoplasm (Figure 4). Further, the ducts and lobules 
are typically entrapped amongst the infiltrative tumor 
cells (Figure 5). On electron microscopy, the granules 
are noted to be accumulated lysosomes. The most 
important differential diagnosis to exclude would be 
an invasive apocrine carcinoma, where cytokeratin 
stain will be positive, unlike GCTs. S100 is the most 
important immunohistochemical stain to confirm the 
GCT diagnosis, along with negative cytokeratin. The 
cytoplasmic granules can also be highlighted by a PAS 
(diastase resistant) histochemical stain. Most GCTs are 
benign, with extremely rare malignant GCTs reported 
in 0.5–2.0% of all GCTs (11). Although the criteria 
to determine malignancy are not clear, the Fanburg-
Smith criteria comprising spindling cells, necrosis, large 
and vesicular nuclei, increased mitotic activity, high 
nuclear to cytoplasmic ratio and nuclear pleomorphism 
(at least 3 features required) are used (12). Recently, 
aberrant TFE3 expression was reported in GCTs of the 
kidney representing a degenerative change involving the 
cytoplasmic accumulation of lysosomes (13).

Furthermore, it is also important to keep in mind the 
possible germline genetic component of GCTs. Although 
they typically arise as benign solitary lesions, multiple 
GCTs can arise in up to 30% of cases. LEOPARD 
syndrome, a rare autosomal dominant syndrome, is 
characterized by multiple GCTs, ocular hypertelorism, 

obstructive cardiomyopathy, pulmonary stenosis, deafness, 
and multiple lentigines. LEOPARD syndrome is caused 
by a mutation in the PTPN11 gene which leads to 
dysregulation of the MAP kinase pathway, promoting 
increased cellular dedifferentiation and proliferation (14). 
Though our patient did not have any of these associated 
findings, genetic testing for this syndrome may be 
warranted for patients who clinically present with these 
additional features.  

In conclusion, this case demonstrates an atypical 
presentation of breast GCTs in three separate locations 
within bilateral breasts. Surgical excision is the preferred 
approach to relieve symptoms, rule out malignancy and 
prevent progression. The possibility of upstaging to 
malignancy should always be considered when dealing with 
any breast mass, and genetic workup may be warranted 
based on the severity and location of GCTs. GCTs, though 
usually benign, may present with atypical findings such as 
pain or multifocality. Due to the rarity of this diagnosis, 
it may be easily overlooked, but this diagnosis should be 
considered when confronting multifocal breast lesions or 
additional syndromic findings.
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