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Introduction

The clinicopathology of granular cell tumours (GCTs)
was first described in 1926 by Abrikossoff on the basis of
a tumour in the tongue muscles. He called the deformity
granular cell myoblastoma [1]. The names according to
different nomenclatures, such as granular cell tumour,
myoblast myoma, Abrikossoff’s tumour or granular cell
Schwannoma are synonyms for the same tumour. Certain
details of the histogenesis of the tumour are still
unknown. However, the ultrastructure of the tumour cells
and certain immunohistochemical assessments (S-100,
NSE) appear to confirm the neurogenic (Schwann cell)
origin of granular cells [2-6]. Rosso et al. described GCTs
at the site of previous tissue injuries, e.g., in the scar of a
surgical intervention [7]. Considering the possibility of an
inflammatory or histiocyte origin, an extensive granular
cell transformation of the injured neurinoma has been
proposed on the basis of the hypertrophic nerve bundles
containing degenerated granular cells detected in the
fibrotic matrix [6, 7]. This process shows close similarity
to Wallerian degeneration, a well-known axonal degene-
ration process followed by regeneration supported by
Schwann cells through the release of growth factors
(NGF), that occurs after axonal injury [7]. The fact that
microscopic examinations often detect nerves and
demyelinated axons in the tumours appears to underpin
the neuroectodermal theory. 

GCT is a rare and usually benign tumour. So far, the
number of cases reported in the literature are a few hun-
dred. In up to 65-90% of the cases, the disease affects
females, primarily middle-aged women [2, 3, 5, 8]. In the

reported cases, GCT dominantly occurred in coloured,
Afro-American women [2, 5, 8], though in the clinical
study by Strong et al., the majority of the 95 GCT patients
were Caucasian individuals [9]. Primarily, GCT is a dis-
ease of premenopausal women, which suggests a key role
of high oestrogen and progesterone levels in the genesis
of the tumour. This has been of affirmed by the rapid
tumour growth observed with GCTs in pregnant women
[10]. However, this theory is contradicted by the negativ-
ity of tumour cells for oestrogen and progesterone recep-
tors observed in all reported cases, including the present
one [2, 8]. 

GCT may develop in any part of the body and may be
multifocal in appearance in up to 5-10% of the cases [2].
The areas most often affected include the head and neck
region (approx. 50%), and the oral cavity, particularly the
tongue (30%) [2, 6, 11]. In addition to the oral cavity,
other parts of the gastrointestinal tract, such as the rec-
tum, the anus, the oesophagus and the stomach (in order
of prevalence) may be affected. Moreover, GCTs of the
skin, breast, respiratory tract, orbital cavity, parotid gland,
bladder, male and female reproductive organs, and the
peripheral and central nervous system have been
described [2, 11, 12]. 

Only 1-3% of GCTs show malignant behaviour [2]. The
prognosis of malignant GCTs is poor. Ordonez et al.
reported 50% mortality in a follow-up of 34 patients for a
period of 2.8 years on average [13]. The most frequent
locations of metastases are lymph nodes, the lungs and
bones. According to this study, the most important prog-
nostic factors were the size of the primary tumour and the
presence of metastases [13]. 

Breast GCTs proliferating by infiltration often mimic
malignant breast tumours by radiological and even by
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macroscopic examination, causing serious differential
diagnostic problems and potential overtreatment (e.g.,
mastectomy, axillary lymphadenectomy) or insufficient
treatment (e.g., undetected concomitant malignant breast
tumour) [3, 4]. As far as the differential diagnosis is con-
cerned, GCTs should primarily be distinguished from
malignant breast tumours, fibroadenomas, gynecomastia,
as well as from the metastases of melanoma malignum
and clear-cell renal carcinoma. In addition to the proper
selection and evaluation of the imaging and immunohis-
tochemical examinations, knowing this rare and varied
tumour as a possible diagnostic alternative is also essen-
tial in order to make an accurate diagnosis and to ensure
successful treatment. 

Patients and Methods

Between 1986 and 2007, more than 13,600 breast operations
for different benign and malignant tumours were performed at
the Surgical Department of the National Institute of Oncology.
During this period five cases of breast GCTs were diagnosed,
with an incidence rate of 0.00036%. All patients were female,
and the mean age at the time of excision was 53.8 years (range
39 to 71 years) (Table 1). Two patients were premenopausal. In
all five cases, the tumour was solitary; the upper-inner quadrant
of the breast was affected in two cases, the lower-outer in two
cases and the upper-outer in one case. None of the patients had
a history of malignant diseases.

In all cases, GCT showed the same manifestations, mimick-
ing the clinical picture of malignant breast tumours by physical
examination: rapid progression in size, painless semi-fixed com-
pact structure, and skin infiltration. Palpable pathological lymph
nodes were not found in the axillary region. 

The mammographic presentations of the five GCTs were vari-
able. Two of the lesions presented as round, cicrumscribed
masses (Cases 2 and 3), and the other three tumours demonstrat-
ed irregular, spiculated, organic deformities, which were pro-
jecting bundles towards the surface, and were indistinguishable
from carcinomas (Figure 1). Microcalcifications were not
detectable.

The ultrasound images were also variable. Cases 2 and 3
showed well-circumscribed, more benign manifestations, but
the other three tumours appeared as hypoechogenic, poorly
emarginated deformities with marked posterior shadowing, sus-
picious for malignancy. No enlarged lymph nodes with patho-
logical structures were detected in the axillae. 

Table 1. — Characteristics of the investigated granular cell
tumour cases.

Case Age Location Time of Tumour Follow-up

No. (years) Mmg. FNAB in the Side excision diameter S-100 NSE time 
breast (mm) (months)

1 71 R5 C3 UIQ Right 1986 12 P P 33
2 45 R3 C3 LOQ Right 1995 25 P P 120
3 39 R4 C3 LOQ Left 1995 30 P P 122
4 57 R5 C2 UOQ Right 2002 15 P P 68
5 57 R5 C2 UOQ Right 2007 17 P P 6
Mmg: mammography; FNAB: fine needle aspiration biopsy; NSE: neuron-
specific enolase; N: negative; P: positive; UIQ: upper-inner quadrant of the
breast, UOQ: upper-outer quadrant of the breast; LOQ: lower-outer quadrant of
the breast. 

Figure 1. — Mammography in case 4, showing a 10-mm spic-
ulated organic deformity in the axillary processus of the right
breast which projects bundles towards the surface of the skin.

Figure 2. — Abrikossoff’s tumour in the breast. The polygonal
tumour cells form solid islands or bundles in the relatively loose
matrix of the connective tissue, and are moderately polymor-
phous. Eosinophilic granules accumulate in the cytoplasm
(hematoxylin-eosin, x100).
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In three cases, the results of fine needle aspiration biopsy
(FNAB) were uncertain (C3). In two cases, FNAB revealed the
exact diagnosis of a benign GCT preoperatively (C2), showing
cohesive groups of cells with a syncytial appearance, containing
excessive eosinophilic cytoplasmic granules and small round-
to-slightly-oval nuclei.

In all cases, sectorial excisions were performed and the intra-
operative frozen sections confirmed the histological findings of
benign granular cell tumours. All surgical excisions had micro-
scopically confirmed free surgical margins. The average diame-
ter of the resected tumours was 19.8 mm (range 12 to 30 mm).

Results

In summary, the microscopic examination of the speci-
mens revealed tumour tissues divided by connective tissue
bundles, radially infiltrating into the surrounding tissues,
such as the skin or the pectoral muscles (Figure 2). The
polygonal tumour cells were arranged in solid nests and
cords with small and round centrally located nuclei, and
were abundant in the periodic acid-Schiff (PAS) positive
eosinophilic granular cytoplasm. Immunohistoche-mical
examinations showed strong positive staining for Protein
S-100 and NSE (Figure 3a) (neuron-specific enolase), but
cells were negative for the cytokeratin reaction (Figure 3b).
All the tested specimens were negative for oestrogen and
progesterone receptors. 

Annual follow-up (physical examination, mammogra-
phy and breast ultrasound) of the patients with a mean
follow-up time of 69.8 months (range 6 to 122 months)
did not reveal recurrent tumours in the breast.

Discussion

Up to 5-8% of GCTs affect the breast. In comparison
with breast carcinomas, the prevalence of breast GCTs is
approx. 1/1,000 [5, 8]. Breast GCTs originate in the inter-
lobular stroma [8]. In the vast majority of the reported
cases, the tumour develops in the upper-inner quadrant of

the breast corresponding to the area with sensory innerva-
tion by the supraclavicular nerve. However, the relation-
ship between GCTs of neurogenic origin and the area
innervated by the supraclavicular nerve is based on obser-
vations only [8, 14, 15]. In general, breast GCTs grow
without causing symptoms, although painful tumours
have also been reported [8]. By physical examination the
deformity is often semi-fixed because it infiltrates into the
major fascia of the pectoral muscle, or into the muscles of
the chest wall, and may mimic the clinical picture of a
malignant tumour by causing involutions and oedemas
[16]. Up to 10% of the tumours are associated with a par-
ticular phenomenon, i.e. the so-called pseudo-epithe-
liomatose hyperplasia of the epithelial layer above the
tumour which consists of differentiated cells and is often
mixed up with squamous cell carcinomas [6, 8]. Real
squamous cell carcinomas with GCT may occur, for
example in the oesophagus [6].

So far the number of reported breast-related GCT cases
is between 100 and 200, and malignancy occurred in only
a few cases [3, 4, 14, 17]. Chetty reported a 15 cm malig-
nant breast GCT metastasing into the axillary lymph
nodes in the case of a female patient [14]. Khansur et al.
described a case of a malignant breast GCT in a male
patient [12]. In a case reported by Crawford and de
Bakey, the patient ultimately died as a result of the lung,
liver and retroperitoneal metastases of the breast GCT
[18]. According to Kirschner, the excision of the malig-
nant GCT was followed by a lung metastasis, which was
unsuccessfully treated by systemic chemotherapy with
adriamycin [19]. Mulcare reported on a case of a GCT in
the scar of a previous mastectomy and on a case of an
invasive ductal carcinoma appearing at the site of a previ-
ous GCT excision after five years [20]. Al-Ahmadie
described a GCT colocalized with an invasive ductal car-
cinoma appearing in the upper-inner quadrant of a female
breast [6]. Reports on the concomitant appearance of
GCT and invasive breast tumour in the same or in the con-
tralateral breast are also available [3, 21]. 

Figure 3a-b. — Abrikossoff’s tumour in the breast. When stained for the neuron-specific enolase (NSE) (a) and the S-100 protein
(b) the cytoplasms showed intensive colour (streptavidin-biotin-peroxidase immunohistochemical reaction, nuclear hematoxylin
staining, x100).

Fig. 3a Fig. 3b
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It should be noted that the radiotherapeutic and
chemotherapeutic susceptibility of malignant GCTs is
unknown [22].  

Imaging techniques are not always suitable for the def-
inite exclusion of malignancy of GTCs. However, the
mammographic picture may show differences. The defor-
mity may appear as a rounded, circumscribed mass of tis-
sue, as vague density, or as an irregular spiculated defor-
mity, making it difficult to distinguish it from malignant
tumours [16, 17]. Microcalcification is normally absent.
The ultrasound picture may also vary; it may show a
solid, poorly or well circumscribed mass of tissue, which
may be hypoechogenic with weak internal echoes and
generally with pronounced acoustic shading, which are
characteristic features of the ultrasound picture of malig-
nant tumours [16, 17]. The ultrasound size of the tumours
reported so far was around 1 to 2 cm in most cases [8, 17].
The (gadolinium contrast) MRI assessment of GCTs
showed explicit amplification by the tumour, and particu-
larly by the peripheral parts thereof, without a washout
phenomenon [23]. In general, early peripheral amplifica-
tion is a typical characteristic of malignant tumours
because the central parts undergo necrosis and the periph-
ery shows neovascularisation. When compared to the
high sensitivity and low (10-55%) specificity of mam-
mography in the recognition of breast tumours, MRI has
better sensitivity [23]. PET visualisation based on the
enhanced glucose uptake of GCTs, using the isotope-
labelled glucose analogue 18F-FDG (18F-fluo-
rodeoxyglucose) has been described. PET also has high
sensitivity (61% to 80%) and specificity (78% to 98%)
but is not suitable for the evaluation of deformities small-
er than 1 cm [23].   

Cytology by FNAB is normally sufficient for the cor-
rect diagnosis [24-26]. However, the most suitable tool
for a precise diagnosis is the ultrasound-guided core biop-
sy [24, 25]. 

The treatment of the tumour is radical surgical excisi-
on. Local recurrence is rare and is mostly due to insuffi-
cient excision. According to Lack et al., the rate of local
recurrence is between 5% and 8% [2]. 

The cross-section of the tumour is usually greyish
white or yellow. Microscopic assessments show granulat-
ed polygonal cells typically arranged in niduses or layers,
which have large amounts of the typical PAS (Periodic-
Acid-Schiff) positive eosinophilic granules in the cyto-
plasm [8]. Nuclei are usually small, rounded or oval, cen-
trally-located and hyperchromatous. Cell niduses are sep-
arated by fibrotic lamellas of different thickness, infiltrat-
ed by inflammatory cells, such as lymphocytes and
eosinophilic cells. The granular appearance of the cyto-
plasm is a typical characteristic of GCT [14]. The origin
of these granules was verified by Mittal et al. According
to their theory, the granules arise from infoldings of the
cell membrane by a process similar to myelin formation.
However, in this case, pinching off occurs within the cell
[26]. The granules then fuse with lysosomes and this pro-
vides the ultrastructure of the cytoplasm of GCT cells [14,
27]. Histological evaluation of malignant GCTs is not sim-

ple and the relevant criteria were developed by Fanburg-
Smith. These include necrosis, the presence of spindle
cells, vesicular nucleus with a large nucleolus, enhanced
mitotic activity (> 2 mitosis / 10 HPF at 200x magnifica-
tion), high nucleus/cytoplasm ratio and nuclear pleomor-
phism. Manifestation of two of the six criteria indicates an
atypical GCT. If three or more criteria are satisfied, the
GCT is malignant [11]. Immunohistochemistry is of vital
importance in the assessment and differential diagnosis of
GCTs. GCT cells show intensive colour in the cytoplasm
and the nucleus when stained for the S-100 protein [1, 5,
7, 11]. In addition, breast GCTs show a positive staining
for 1-antitrypsin, α1-antichymotrypsin, and neuron-spe-
cific enolase (NSE) [1, 5, 7, 11, 23]. The tumour cells
were found to be negative for cytokeratin, actin, myoglo-
bin, desmin, neurofilament protein, glial fibrillary acidic
protein, lysosym, the carcinoembryonic antigen, and for
oestrogen and progesterone receptors [5, 23]. Weak posi-
tive vimentin and CD68 staining were also reported in
breast GCTs [5, 23]. 

Summary

During the everyday care of patients, it is important to know
the rare entities in addition to the frequent benign and malignant
tumours of the breast, and to take them into account as possible
diagnostic alternatives so that both excess and insufficient treat-
ment may be avoided.
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