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Granular cell tumor of the breast: a multidisciplinary challenge
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ARTICLE INFO ABSTRACT
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Granular cell tumors are rare soft tissue tumors; they are almost never malignant, but can mimic a carcinoma

Breast clinically, radiologically and microscopically. The finding of a suspicious lump often entails subsequent diag-
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Overtreatment

nostic procedures that can pose significant anxiety on patients before reaching a challenging differential diag-
nosis. The physical and psychological burden is even more significant when such findings occur during the
follow up of a previous oncologic condition. Sometimes the fear for a potential local or distant recurrence can be
responsible for a misdiagnosis and lead to patient overtreatment.

1. Introduction

Granular cell tumors (GCT) are rare tumors arising from Schwann
cells and representing 0.5% of all soft tissue tumors (Jagannathan,
2016; Pohlodek et al., 2018; Aoyama et al., 2012; Chen et al., 2012;
Delaloye et al., 2002). They are usually benign and solitary but ap-
proximately 2% occur with malignant features and 5-10 % present as
multiple lesions. They can develop in any body site (Ordénez, 1999;
Nasser et al., 2011; Machado et al., 2016; Moten et al., 2018), most
commonly in the GI-tract, head and neck region, female genital region,
breasts, as well as skin or subcutaneous tissue of the trunk or upper
extremities.

GCTs of the breast (GCTs-B) account for 5-15 % of all GCTs and
mimic scirrhous breast malignancies due to their clinical and radi-
ological characteristics that make diagnosis difficult. Epidemiological
findings indicate higher clinical significance than previously thought,
with an actual prevalence of 6.7:1000 cases in the overall BC popula-
tion (Brown et al., 2011; Pieterse et al., 2004; Mariscal et al., 1995;
Patel et al., 2008; Irshad et al., 2008) Such clinical incidence should be
kept in mind in the differential diagnosis of breast masses, as mis-
diagnosis can lead to inappropriate treatment and unnecessary physical
and psychological burden to the patient.

GCTs-B have been reported also in the male population, accounting
for 6.6% of all GCTs-B cases with a 1:9 male:female ratio (Jagannathan,

Abbreviations: GCTs, granular cell tumor (s); GCTs-B, granular cell tumor (s) of the breast; BC, breast cancer; FNAC, fine needle aspiration cytology; PET, positron
emission tomography; US, ultrasound; IHC, immunohistochemistry; H&E, hematoxylin eosin; ER, estrogen receptor; PR, progesterone receptor
* Corresponding author at: Centro di Senologia della Svizzera Italiana (CSSI), Ospedale Regionale di Lugano, sede Ospedale Italiano, Via Petro Capelli 1, Viganello,

Ticno, CH, Switzerland.
E-mail address: francesco.meani@eoc.ch (F. Meani).


http://www.sciencedirect.com/science/journal/10408428
https://www.elsevier.com/locate/critrevonc
https://doi.org/10.1016/j.critrevonc.2019.102828
https://doi.org/10.1016/j.critrevonc.2019.102828
mailto:francesco.meani@eoc.ch
https://doi.org/10.1016/j.critrevonc.2019.102828
http://crossmark.crossref.org/dialog/?doi=10.1016/j.critrevonc.2019.102828&domain=pdf

Table 1

Fanbourg-Smith Criteria: six microscopic features suggestive for malignancy: when 3 out of 6 of these criteria are present the lesion is classified as malignant.

Fanbourg-Smith Criteria

Spindling cells Increased nuclear/cytoplasmic ratio

Vesicular nuclei, large nucleoli

Pleomorphic nuclei necrosis Increased mitotic activity

2016; Brown et al., 2011; Gibbons et al., 2000; Lauwers et al., 2008).

A wide variety of localizations within the breast have been de-
scribed; some authors have suggested a predilection for the upper inner
quadrant, which would be related to their perineural cell origin and the
distribution of the cutaneous sensory supraclavicular nerve. (De Simone
et al., 2011; Adeniran et al., 2004) GCTs-B usually present as a solitary
mass that is identified on palpation, but muticentricity, both within and
outside the breast (Delaloye et al., 2002; Chen et al., 2012), has been
reported in the literature.

In symptomatic patients there is no uniform presentation. Usually
the lumps are described as firm, painless and mobile. Neoplasms with
elastic consistency, breast pain and fixation to the pectoralis muscle
have also been described. Nodules can range from well-defined and
round to irregular and ill-defined masses. Skin involvement with
thickening, dimpling and retraction is also possible. Associated lym-
phadenopathy is unusual.

Since the introduction of breast screening, the identification of
asymptomatic cases in the female population has increased. Overall,
about 70% of the cases are detected by palpation, 26% through mam-
mographic screening and 4% during follow-up of breast malignancy.
(Brown et al., 2011)

Imaging of these tumors can be further misleading, as their pre-
sentation often mimics invasive BC, resulting in potential misdiagnosis
and overtreatment. The tumors can be investigated by mammography,
ultrasound and magnetic resonance (MRI), but none of these radi-
ological modalities is able to identify any specific diagnostic char-
acteristic.

On mammography, GCTs-B often show features that are suggestive
for malignancy, including irregularity of the margins, spiculation,
stellation, isodensity. Microcalcifications are generally absent.
Sometimes skin thickening and/or proximity and local invasion of the
greater pectoralis muscle can be seen. (Rickard et al., 1992; Ohnishi
et al., 1996; Leo et al., 2006; Gavriilidis et al., 2013; Stavros, 2004)

On ultrasound (US) GCTs-B present as heterogenic masses with ill-
defined margins. They may or may not show hypervascular echotexture
and sometimes display posterior shadowing, depending upon the de-
gree of reactive fibrosis. US finding are very diverse, yet often sugges-
tive for malignancy without any specific US-features that have been
described.

The nodules are usually elliptical or fusiform in shape, no ecogenic
capsule. The most unique feature is their anisotropic effect. This is due
to their internal fibrillary composition which causes variable ecogeni-
city depending on the angle of the ultrasound beam. The same effect is
seen in the sonographic examination of tendons. GCT can cause intense
posterior shadowing, also depending on the angle of incidence of the
ultrasound beam. This feature can help in diagnosis. Because of ma-
lignant features the lesion is excluded of the BIRADS 3 (probably be-
nign) classification and necessitates always biopsy (Stavros, 2004).

On MRI, GCTs-B are lesions with low to intermediate signals in T1-
weighted sequences, but are scarcely visible in T2-weighted sequences.
When using gadolinium contrast, they appear as variably enhancing
lesions, with both benign and malignant features. Slow enhancement
and high-end intensity may be present as well as rapid enhancement,
rim enhancement and irregular, ill-defined margins.

In contrast to other imaging modalities, positron emission tomo-
graphy (PET) can correctly differentiate GCTs from malignant tumors,
as they do not show any increased metabolic activity. Benign GCTs
usually show a standardized uptake value (SUV) of 1.8, whereas the
cut-off for malignant lesion is 2.5 (Hoess et al., 1998). Nevertheless, the

sustainability of routine use of PET-CT as non-invasive diagnostic tool is
questionable and would need further evaluation.

Given the shortcomings of imaging studies, diagnosis of GCTs often
requires tissue analysis, which is obtained with core needle biopsy,
followed by microscopic and immunohistochemistry (IHC) evaluation.

Fine needle aspiration cytology (FNAC) has in fact proven to be
associated with many pitfalls and is generally considered not adequate
for definitive diagnosis: lack of information on cellular architecture,
solidity of lesions, insufficient material for IHC, poor quality of the
smear with dirty background or defective fixation, limit the use of such
pre-operative diagnostic tool.

On the other end, the use of invasive procedures bring along anxiety
and fear of cancer, which can be a significant psychological burden for
patients.

Being mostly benign, GCTs can be treated with wide local excision
and are associated with a good prognosis. Yet these tumors have a
certain risk to recur particularly in case of positive resection margins
(Mariscal et al., 1995; Patel et al., 2008; Ohnishi et al., 1996; Qureshi
et al.,, 2006; Miller et al., 2000). Six microscopic criteria (Table 1),
suggestive for malignancy, have been described so far: when 3 out of 6
of these criteria are present the lesion is classified as malignant
(Fanburg-Smith et al., 1998). Metastases, local recurrence and tumor-
related death from malignant GCTs have all been described (Chetty and
Kalan, 1992; Uzoaru et al., 1992).

In the extremely unusual case of malignant features, standard sur-
gical treatment remains mainstay; lymph node assessment (e.g. sentinel
node biopsy) is indicated in such cases as malignant GCTs have the
potential to spread both via lymphatic vessels and the blood. Neither
systemic treatment, nor local radiotherapy are commonly indicated as
adjuvant treatment. (Rose et al., 2009; Koltsidopoulos et al., 2016;
Serpa et al., 2016)

Local treatment should be associated with annual follow-up, but its
modalities are neither well defined, nor standardized (Patel et al., 2008;
Qureshi et al., 2006).

Here we describe two cases of GCTs diagnosed in the breast and in
the upper limb respectively, during oncological follow-up for previous
breast cancer. In both cases clinical features suspicious for infiltrating
local and distant BC recurrence elicited invasive diagnostic procedures
with inevitable distress for our patients.

2. Methods

A search in the electronic database PUBMED was performed to
identify all publications on GCTs. One-thousand-hundred-thirty-one
publications on GCT, published between 1956 and 2018, were found, of
which 92 reported specifically on GCTs-B. Of the 92 breast publications,
35 were relevant to our purpose and are listed in the reference section
of this paper.

Patients’ written consent has been obtained prior to publication.

3. Cases description

We report two cases of GCTs-B, treated in 2017 and 2018 in our
certified Breast Unit (EUSOMA, Q-Label) in patients with a personal
history of BC. In both cases suspicious findings, cuasing additional
clinical and radiological investigations, were discovered during routine
follow-up, and the final diagnosis of GCT-B was made after exclusion of
local and distant recurrence of BC.



3.1. Clinical case 1

59 year old caucasian female known for metachronous bilateral
breast cancer. In 1999 she was diagnosed and treated for an invasive
ductal carcinoma (IDC) of the upper outer quadrant of her left breast
(pT2pNOMO (Edge et al., 2010), G2, Luminal-like (Goldhirsch et al.,
2013)). After modified radical mastectomy and immediate implant-
based reconstruction, she underwent adjuvant anti-hormonal therapy
with Tamoxifen (20mg/die) and ovarian function suppression
(monthly GnRh analogue Goserelin 3.6 mg im injections, Zoladex®)
from October 1999 to October 2001, followed by Tamoxifen alone. In
June 2005, tumor recurrence was diagnosed in the infraclavicular re-
gion. Local excision of the recurrence was performed with clear surgical
margins followed by local radiotherapy (total do se 64 Gy).

Adjuvant anti-hormonal treatment was reintroduced with an ar-
omatase inhibitor (Letrozole 2.5 mg/day) from July 2005 to June 2011.

In June 2014, mammography of the right breast showed a 4 mm
large cluster of microcalcifications in the lower inner quadrant, which
at vacuum assisted biopsy proved to be DCIS, grade 3, ER90%, PR5%,
Ki-67 15%, c-erbB2 score 0. Wide local excision and oncoplastic re-
modeling of glandular tissue were performed in association with an
implant-based breast augmentation. Implant replacement was also un-
dertaken on the left side to achieve best symmetry.

In December 2017 follow up mammography of the right breast
(Fig. 1) indicated a new cluster of 6 mm suspicious microcalcifications
(Birads 4a) in the upper outer quadrant, requiring further assessment.

Complementary US showed glandular tissue without any visible
microcalcification, deemed compatible with a fibrotic distortion.

Considering the patient’s previous medical history and the suspi-
cious reappearance of microcalcifications on mammography, histolo-
gical evaluation was enforced. Radiographically guided vacuum biopsy
was not technically feasible, due to the small size of the breast and
peripheral localization of the cluster. Thus, wide wire-guided open
excisional biopsy was performed on February 2018.

The intraoperative specimen radiography confirmed micro-
calcifications in the surgical sample, close to the lateral margin, which
was subsequently re-excised for radicality (Fig. 1c)

The postoperative course was uneventful and the patient was dis-
charged on 2nd postoperative day.

The final pathology report showed as incidental finding a 3 mm
benign (according to Fanburg-Smith criteria, Table 1) GCT-B excised
with adequate surgical margins, adjacent to a large lipogranuloma with
calcifications.

Microscopic analysis (Fig. 3) revealed nests of polygonal, cytologi-
cally bland appearing cells, with granular eosinophilic cytoplasm and
small hyperchromatic nuclei, without atypia (H&E stain). The mor-
phological features were considered characteristic for a GCT but no
residual neoplastic tissue was available for confirmatory im-
munohistochemical studies with antibodies against protein S-100.

At last follow up visit on June 2018 the patient was 4 month out of
surgery without early signs of relapse or chronic complications.

3.2. Clinical case 2

The patient, a caucasian 53 year old woman, was known to our
Breast Unit since 2007, when she was diagnosed with a right breast
invasive ductal carcinoma (IDC), grade 3, pT2pN1la (3/4) MO (Edge
et al., 2010), luminal like (Goldhirsch et al., 2013) (ER70% PR30%, Ki-
67 15%, c-erb-B2 score0).

At that time, she was treated with right mastectomy followed by
adjuvant chemotherapy (4 cycles of EC), thoracic wall radiation (total
dose 54 Gy) and endocrine treatment with ovarian function suppression
(monthly GnRh analogue Zoladex® 3.6 mg im injections) and aromatase
inhibitors (Letrozole 2,5 mg/day) from 2007 to 2012. The patient re-
fused immediate reconstruction.

In May 2017 she presented with a palpable lump of approximately

Fig. 1. 1a. Mammography: 6 mm cluster of newly appeared suspicious micro-
calcifications (Birads 4a) in the upper outer quadrant of right breast; 1b. en-
largement image (spot compression) on the group of calcification; 1c. surgical
specimen x-ray: microcalcifications can be seen close to the lateral margin.



Fig. 2. 2a.thoracic MRI Showing a 18 mm speculated contrast enhancing lesion
(arrow) fixed to the superficial skin and deep muscle layers. 2b. enlarged axial
image of the lesion in T1 before gadolinium; 2c. after gadolinium; 2d.T2 cor-
onal image.

Fig. 3. Nests of polygonal, cytologically bland appearing cells, with granular
eosinophilic cytoplasm and small hyperchromatic nuclei, without atypia (H&E
stain).

2 cm in diameter in the posterior region of her right axillary crease. The
lump was firm at palpation and fixed both to the superficial and deep
soft- tissue layers and showed a visible pit mark in the skin.

Further investigation included MRI (Fig. 2) that demonstrated a
18 mm contrast-enhanced lesion with spiculated margins, close super-
ficially to the skin and deeply to the muscle.

Since MRI was not able to exclude soft tissue sarcoma, further in-
vestigations included PET/CT and US-guided biopsy. At US the lesion
appeared not to be cleavable, either from the skin, or from the muscle,
was round and hypoechoic with ill-defined margins and a maximum
diameter of about 16 mm. A hyperechoic rim was evident, while no
internal color Doppler signal was identified. The PET/CT scan showed
only minimal metabolic activity (SUV max 1.7), which, in contrast to
current indications (ULN 2.5-3.5), was seen to be suspicious and thus
worth for histopathologic examination. A US-guided tru-cut needle
biopsy (Biopince 16 G) was performed under local anesthesia and a
metal clip was released in site.

Histological evaluation demonstrated diffuse infiltration of tumor
cells with large distinctive granular eosinophilic cytoplasm and central
nuclei, without increase in nuclear division, atypia or other signs of
malignancy. Immunostaining for S100 protein was positive, while anti-
cytokeratins antibodies (MNF116 and AE1/AE3) were reported as ne-
gative

A diagnosis of GCT was made and large surgical excision was in-
dicated that was performed on September 2017. Thus a
3.5 X 4.5x 2.5 cm spindle shaped resection was carried out, including
the skin overlying the tumor and some striated muscle underlying the
tumor (latissimus dorsi).

Intraoperative radiography of the specimen was performed that
demonstrated clear macroscopic margins with a well localized nodule
in the center of the specimen.

At macroscopic evaluation the nodule was solid, gritty and whitish
in color, poorly circumscribed with a maximum diameter of 1.7 cm,
close to the posterior resection margin (0.1 cm), with a growth pattern
mimicking malignancy. The final pathology evaluation confirmed the
diagnosis of benign GCT.

Postoperative course was uneventful and last follow-up visit at 11
months showed no signs of recurrence.

4. Discussion
4.1. Clinical case 1

Several aspects of this first clinical case make it of particular in-
terest. First, the presentation in a previously operated breast might raise

the possibility of a rare variant of GCT, i.e. traumatic cell neuroma,
described by Rosso et al. (Rosso and Scelsi, 2000) In 2014 the patient’s



right breast was operated with an extensive oncoplastic procedure by
double glandular flap and implant placement under the pectoral
muscle. Such an extensive surgical trauma might induce a surgical scar
also in the upper outer quadrant with subsequent formation of GCT.

Microcalcifications are an unusual and interesting feature of this
case; very few descriptions of GCTs in association with microcalcifica-
tions can be found in literature (Jagannathan, 2016; Delaloye et al.,
2002). Their presence, in this particular case could be related to lipo-
granulomas which have likely developed after extensive surgical on-
coplastic breast remodeling. In this case the adjacent GCT can be in-
terpreted as an incidental finding. Microcalcifications contributed to
mimic breast malignancy and thus eventually needed excision. Un-
fortunately, the tumor’s peripheral localization in a small breast was
deemed inadequate to safely conduct a core needle biopsy. Finally, the
patient had to undergo surgical biopsy in the absence of any histolo-
gical diagnosis. This approach that is not recommended by the EU-
SOMA quality criteria, may indeed induce significant anxiety for the
patient. (Biganzoli et al., 2017)

Concerning the IHC profile, CD 68 is a marker of lysosomal activity
and stains positive in 90% of GCT-Bs; PGP9.5 glycoprotein has been
indicated, together with inhibin-a, vimentin, calretinin, CD57 and Bcl-2
as a possible marker for GCT-B despite not widely reported. The S100
protein, found also in neural cells, Schwann cells, melanocytes, fat
tissue and myoepithelial cells is described as constantly positive in
GCTs and considered a sensitive marker for such entity. It is worth to
note that the immunostaining for the S100 protein was not assessable in
this particular case, contributing to the diagnostic uncertainty.

4.2. Clinical case 2

The complexity of our second case begins with the very unusual site
of presentation. Even if GCTs have been repeatedly described in the
limbs, their appearance close to the axillary region seems to be ex-
tremely rare, adding to the intrinsic difficulty of a differential diagnosis
with recurrence of BC distant to the breast and soft tissue sarcoma.

Pohlodek et al. and Aoyama and co-workers reported two cases of
axillary GCTs; Delaloye et al. reported a rare case of multiple syn-
chronous benign GCTs, including one in the right shoulder (Pohlodek
et al., 2018; Aoyama et al., 2012; Delaloye et al., 2002) In order to
avoid overtreatment, clinicians should be aware of this possible finding
in the differential diagnosis of masses both in the breast and axillary
crease, particularly if patients are known for BC.

Even if PET/CT is described as the only imaging technique able to
correctly differentiate GCTSs from malignant tumors, the uncommon-
ness of such a finding can lead the specialist in nuclear medicine,
particularly in patients with a previous BC history, to suggest further
invasive investigations even in the presence of only modest increase in
metabolic activity. Our clinical case clearly exemplifies this.

Histologic examination of the core biopsy pointed out a benign form
of GCT and final diagnosis was established using IHC. In line with the
typical profile of GCTs, immunostaining for S100 protein was positive,
while anti-cytokeratin antibodies were negative. IHC can help to dis-
tinguish GCTs from breast malignancies as only a small proportion of
BCs stain positive for S100 protein and only carcinomas of the breast
stain positive for cytokeratins.

The recognized treatment for benign GCTs is wide local excision
followed by annual follow-up. In this case the posterior resection
margin (although extending into the superficial region of the posterior
area of the latissimus dorsi muscle) accounted for only 1 mm. Although
scarce for a tumor that requires wide local excision, no further resection
was indicated after multidisciplinary discussion, confirming once again
the lack of standardization in treating these rare tumor entities.

5. Conclusions

Granular cell tumors are rare findings arising from cells of

mesenchymal origin with neurogenic features. They can be ubiquitous,
only rarely affecting the breast, namely 1:1000 breast tumors. The
majority of GCTs-B are benign lesions, while tumors with malignant
characteristics represent about 1-2 % of GCTs-B (Corso et al., 2018)
Only less than 5% of GCT-B arise in patients previously treated for in-
vasive BC.

Although rare, we could envision a possible progressive increase in
their clinical significance as a consequence of both the diffusion of
secondary prevention programs and the widespread use of plastic sur-
gery procedures for esthetic or oncoplastic purposes.

Breast remodeling surgeries, such as reduction mammoplasties or
mastopexis as well as fat grafting procedures are inevitably associated
with scarring phenomena and fat necrosis, with subsequent cell debris
accumulation and calcium deposition with the final result of micro-
calcifications formation within the breast parenchima (Khatcheressian
et al., 2013; Emens and Davidson, 2003; Noor et al., 2016; Gigli et al.,
2017).

As a matter of fact, a granular cell lesion variant, namely traumatic
granular cell neuroma, slowly growing close to surgical scars and mi-
micking breast carcinoma has already been described (Rosso and Scelsi,
2000).

In this context, breast screening programs with early detection of
microcalcifications might also play a role leading to incidental dis-
covery of GCTs, or their traumatic variants, as in our clinical case 1.

These phenomena can be particularly significant for BC patients,
often treated with oncoplastic procedures, sometimes bilateral. Any
growing lesion with suspicious radiological features within this parti-
cular population must elicit invasive investigations to rule out the oc-
currence of tumor recurrence and thus induces a high degree of anxiety
that might also end up in undue surgical procedures.

Mimicry of BC recurrence induces high psychological distress, both
in the patient and the physician throughout the entire diagnostic and
therapeutic process. Clinical and radiological investigations usually do
not provide pathognomonic findings. Despite a nonspecific macroscopic
appearance, their histological features and IHC profile are on the con-
trary distinctive.

Clinicians should be aware of this rare entity in order to prevent
undue psychological distress and overtreatment. Accurate final diag-
nosis using adequate imaging and core biopsy is essential as mis-
diagnosis of malignancy can lead to inappropriate radical treatment.

Treatment of choice consists of radical local excision with margin
assessment (no tumor on ink) which is commonly associated with a
good long-term prognosis. SNB is not indicated, unless preoperative
biopsy indicates malignant features (1-2% of GCTs-B). No adjuvant
therapy are indicated, however after surgical excision follow-up for 10
years is strongly recommended, as long-term recurrences have been
reported, even in the presence of adequate resection margins
(Althausen et al., 2000).
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