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Abstract

Objective: The objective of the study was to study the incidence of granular cell tumor of the breast (GCTB) in the popula-
tion of the General Hospital of Mexico, a lesion that is clinically and radiologically confused with breast carcinoma. 
Materials and methods: Search the database of the Surgical Pathology Unit, the cases of Tumor of Granular Breast Cell, 
during the period 2002 to 2020. Results: Two cases of GCTB were found in women aged 59 years and 64 years, respec-
tively. One of the cases was discovered in the mammary skin, a product of infiltrating ductal carcinoma mastectomy and the 
other was a granular cell tumor (GCT), which was clinically considered breast carcinoma. Hence, lumpectomy and sentinel 
lymph node dissection were performed. The two tumors showed clinical and histopathological features consistent with benign 
GCTB. Conclusion: GCTB occurs in 0.1% of breast tumors and 6% of GCT. It is clinically and radiologically confused with 
breast carcinoma, therefore, histopathological studies together with immunohistochemistry are valuable tools, in the correct 
diagnosis, which prevents an inappropriate treatment.
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Introduction

Granular cell tumor of the breast (GCTB) is a rare 
lesion, accounting for < 1% of breast tumors and 6% of 
all reported cases of granular cell tumor (GCT)1. It usu-
ally occurs in the soft tissues2, but also occurs in the 
skin, vulva, larynx, bronchus, esophagus, stomach, ap-
pendix, rectum, anus, bile ducts, pancreas, urinary blad-
der, uterus, brain, and pituitary gland. It mainly affects 
the head and neck and especially the tongue, where 
Weber identified it in 1854. Subsequently, in 1926, a 
tumor was described in the breast by Abrikossoff who 
referred to the lesion as myoblastoma, considering its 
origin to be muscular3. It is currently assumed as a tu-
mor originating from Schwann cells or perineural cell 

precursors, which grow in lobular breast tissue, all as a 
result of immunohistochemical (IHC) findings4.

GCTB must be differentiated from breast carcinoma to 
avoid inappropriate treatment. However, it is necessary to 
consider that some GCTBs occur concurrently with infil-
trating ductal carcinoma (IDC)5. The tumor has also oc-
curred in mastectomy scars6. This tumor is more frequent 
in middle-aged, in dark skinned subjects, and premeno-
pausal women. In men, this lesion is extremely rare3.

Methods and patients

A descriptive, retrospective, and observational study 
was carried out by reviewing the database of the 
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Surgical Pathology Unit of the General Hospital of Mex-
ico “Dr.  Eduardo Liceaga,” conducted from 2002 to 
2020. In this review, two cases of GCTB were found. 
Based on these cases, the following data were ob-
tained: clinical history, histopathological report, slides, 
and paraffin blocks for complementary sections if 
necessary.

Case 1

GAM, a 64-year-old woman, who underwent surgery 
for breast carcinoma outside the General Hospital of 
Mexico, came to this institution for review of slides and 
subsequent treatment as required. At the surgical pa-
thology unit, 21 slides were received, 17 of which were 
stained with hematoxylin and eosin and four slides 
showed an IHC reaction. Microscopic examination con-
firmed the diagnosis of IDC. The tumor showed lym-
phovascular invasion, with no lymph node metastasis. 
On IHC, estrogen and progesterone receptors were 
negative, CerB2 was positive +++ and p53 was positive 
at 40%.

A 1 cm tumor in diameter with infiltrative borders was 
found in the tissue of the breast excised for carcinoma; 
it consisted of nests of histoid-like cells, with a large, 
eosinophilic and granular cytoplasm, and pustulo-ovoid 
bodies of Milian (POB) (Fig. 1). The nucleus was cen-
tral, ovoid, with homogeneous chromatin, without 
mitotic activity, and without necrosis. The stroma was 
fibrous with numerous capillary vessels. The IHC per-
formed on this tumor was positive for S100 protein, 
CD68, vimentin, and neuron-specific enolase.

Follow-up of the patient was not possible, as she did 
not return for further evaluation.

Case 2

SMC, a 59-year-old woman, with a history of smoking 
from the age of 18 until 20 days before hospital admis-
sion, allergy to penicillin, tubal ligation at the age of 39, 
and type 2 diabetes mellitus, treated with hypoglycemic 
agents for 1 year before admission.

Gyneco-obstetric history: Menarche at 14  years of 
age, sexual debut at 25  years of age, last menstrual 
period at 52 years of age. Six gestations, four pregnan-
cies and two miscarriages.

Her condition began when she underwent routine 
mammogram, which was assessed as Breast imagining 
reporting and Data System (BIRADS 4), for which rea-
son she was referred to the General Hospital of 
Mexico.

Figure 1. Proliferation of large cells with eosinophilic 
granular cytoplasm, and Pustulo-ovoid bodies of Milian 
(POB) (arrow) (× 200).

Physical examination of the breasts revealed that 
they were symmetrical, pendulous, without tumors, or 
enlarged regional lymph nodes. The rest of the physical 
examination was reported to be within normal limits.

During her stay at the hospital, routine laboratory 
tests were conducted, which revealed hyperglycemia of 
184 mg/dl. Based on these data, a diagnosis of proba-
ble left breast carcinoma was made. A new mammogram 
was performed, which revealed fibrocystic changes and 
a study category of BIRADS 2. Thus, it was decided to 
perform a tru-cut biopsy, which revealed a GCTB. 
A lumpectomy and sentinel lymph node dissection were 
then performed. The histopathological result of the 
breast was the same as the biopsy and the sentinel 
lymph node was negative for metastasis. The patient 
has been followed up with periodic clinical check-ups, 
and after 5 years, no recurrence has been found.

At the surgical pathology unit, a fragment of breast 
tissue was received, ovoid in shape, 4 × 2 × 1 cm in 
size, yellow color, with fibroadipose appearance and a 
soft consistency. On section, there was an ovoid lesion, 
2.5  cm in the longest axis, with infiltrative borders, 
white in color, and firm consistency.

In microscopic terms, the tumor consisted of nests or 
cords of large cells, with large, eosinophilic, granular 
cytoplasm, ovoid nuclei, with small nucleoli, without 
cellular atypia, necrosis, or mitotic activity (Fig. 2). IHC 
was positive for protein S 100 (Fig. 3), CD68 (Fig. 4), 
vimentin, and neuron-specific enolase and was nega-
tive for estrogen and progesterone receptors.

Results

Microscopically speaking, the two cases present tu-
mors consisting of nests, cords, or sheets of large cells, 
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Figure 2. Granular cell tumour with histoid-like cells, 
large cytoplasm, homogeneous ovoid nucleus and 
inconspicuous nucleolus, all in a fibrous stroma. (× 250).

Figure 3. S-100 protein reaction in a granular cell tumour 
(× 250).

Figure 4. CD68 positive in a granular cell tumour (× 250).

with large granular eosinophilic cytoplasm,without nu-
clear or celular atypia, no necrosis or mitotic activity. 
One of the cases show intracitoplasmic Milian bodies.  
As for IHC, results were positive for S100 protein, 
CD68, vimentin, neuron-specific enolase, and negative 
for estrogen and progesterone receptors.

Histopathological and IHC findings in both cases in-
dicated that the GCTs of the breast were benign.

Discussion

GCTB is a rare lesion, initially described as a muscle 
tumor (myoblastoma) and subsequently, due to IHC 
and ultrastructural findings, considered to originate 
from interlobular stromal cells (Schwann cells) and 
spread through the cutaneous branches of the supra-
clavicular nerve7, whereby lesions may arise predomi-
nantly in the upper inner quadrant; this assertion is 
currently debated8.

A subgroup of non-neural GCTs, negative for S100 
and positive for CD68 and CD10, has been identified 
that may not derive from neural tissue9. These GCTs 
harbor an ALK gene fusion and stain positively with IHC 
for anaplastic lymphoma kinase10.

GCT is rare, as Lack et al.11 in a 32-year study of 
surgical material from a single institution, found a fre-
quency of 0.03%. As for GCTB, a frequency of 0.1% of 
breast tumors has been reported¹. In our 19-year study 
of surgical material from the pathology department, we 
found two cases in a review of 405,293 histopatholog-
ical reports.

GCTB can arise in any location, including the four 
quadrants, the axilla and the nipple8; most frequently 
in the upper inner quadrant of the left breast12. In our 
study, the affected side was known in only one case, 
which was the upper outer quadrant of the left breast.

GCTB usually occurs in premenopausal women, but 
a wide age range has been described from 15 years to 
74  years of age. In men, the frequency is 9.8% of 
GCTB13. In our review, the two patients were in their 
sixth decade of life.

In 70% of cases of GCTB, it presents as a palpable, 
firm, usually painless mass, although some patients 
have reported pain, pruritus, skin retraction, and 
reactive lymphadenopathy8,14. Our two cases were 
asymptomatic.

Mammograms can show a variety of presentations, 
such as irregularly shaped focal masses, blurred con-
tours, and spiculated margins15. In some cases, it has 
benign features such as well circumscribed rounded 
masses without microcalcifications16. In one of our cas-
es, the mammogram showed a nodular lesion, with 
blurred contours and spiculated margins, which led us 
to consider the diagnosis of breast cancer.

Histologically speaking, GCTB is characterized 
as infiltrative, non-encapsulated, consisting of 
nests, cords, or sheets of polygonal, occasionally 
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spindle-shaped cells with large, finely granular, eosin-
ophilic cytoplasm. Many of them have POB in the 
cytoplasm; these are large haloed granules, repre-
senting enlarged lysosomes. The tumor cells have 
relatively small nuclei with dense chromatin and cen-
tral localisation17,18. Our cases present the diagnostic 
histological data, and in one of them, POB were 
identified.

In the ultrastructure, GCT granules appear as lyso-
somal complexes, in the form of dense bodies. It is 
suggested that these granules originate from a mech-
anism of internal invagination of the cell membrane, 
similar to the phenomenon that occurs in the axonal 
myelination process, with the invaginations being di-
gested by phagolysosomes, giving rise to lysosomal 
complexes and intracytoplasmic myelin bodies19. This 
explains the reactivity of GCTs to CD57, an antigen 
related to a myelin-bound glycoprotein20. Also to myel-
omonocytic antigen (CD68), a marker of a lysosomal 
protein21. The lack of basement membrane in GCTs 
explains the different reaction to laminin in these tu-
mors compared to schwannomas/neurofibromas, which 
have basement membrane22. No ultrastructural studies 
were performed in our cases.

By immunohistochemistry (IHC), benign and malig-
nant GCTs react positively to S100 protein, CD68, neu-
ron-specific enolase, CD57, inhibin, calretinin, TFE3, 
SOX10, CD56, PGP9.5, and vimentin and negatively to 
estrogen and progesterone receptors23-25. Our cases 
were positive for S100 protein, CD68, and neuron-spe-
cific enolase and negative for estrogen and progester-
one receptors.

The vast majority of GCTB are benign, only 1-2% are 
malignant26,27. Tumors can be subclassified into benign, 
atypical, and malignant, according to their histological 
findings. The first system was developed in 1998 by 
Fanburg-Smith28, using six datasets: necrosis, mitosis 
(more than 2x10 strong dry fields), spindle-shaped tu-
mor cells, nuclear pleomorphism, prominent nucleolus, 
vesicular nucleus, and elevated nucleus/cytoplasm ra-
tio. Lesions without any of these findings fall into the 
benign category, with one or two positive data are 
called atypical and three or more data are classified as 
malignant and therefore with a poor prognosis. Other 
factors with an unfavorable prognosis are cell prolifer-
ation index (Ki 67) of more than 10%, p53 positivity, 
tumor size > 5 cm, and advanced age of the patient29. 
Our patients were in their sixth decade of life, their tu-
mors measured <3 cm and their histopathological find-
ings were benign.

Genetic study of GCTB shows mutation in one of the 
two genes, ATP6AP1 or ATP6AP2. These genes act as 
pH regulators in Schwan cells; when impaired they 
stimulate oncogenesis through phosphorylation of 
PDGFR-B, SKF, and STAT-5. They also cause acidifi-
cation of vesicles, altered endocytosis, and accumula-
tion of intracytoplasmic granules. This correlates with 
the discovery of eosinophil granules in the cytoplasm. 
The study suggests that the genes act as tumor sup-
pressors and that, when pH regulation is broken, they 
may contribute to oncogenesis30. Our cases did not 
undergo cytogenetic study.

The drastic difference in treatment and clinical course 
between GCTB and breast carcinoma makes it neces-
sary to differentiate between these two conditions. 
Treatment of GCTB involves complete resection with 
tumor-free margins, which is curative31. With wide ex-
cision, recurrence is 2-8% and increases to 21-50% 
with incomplete ablation32. If GCTB undergoes malig-
nant transformation, treatment is similar to that of 
breast carcinoma, with a poor prognosis. Our cases 
were benign tumors that were completely removed; one 
by radical mastectomy, as the GCTB had IDC. The 
other case, with a diagnosis of probable breast carci-
noma, underwent lumpectomy with sentinel lymph 
node dissection. In the follow-up of this patient, no 
recurrence has been demonstrated after 5 years.

Conclusion

This tumor is rare; however, it must be known and 
identified to diagnose it properly and avoid confusing it 
with breast cancer.
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