Case Report

Metaplastic Carcinoma of Breast and Neurofibromatosis 1: A Rare

Association

Abstract

Neurofibromatosis 1 (NF1) patients are generally at higher risk of developing common malignant
tumors such as brain and soft tissue tumors. These patients are 5-fold increased the risk of developing
breast cancer by the age of 50 years after that the risk remains the same. The most common reported
cancer is infiltrating duct carcinoma. We report a case of 61-year-old female with NF1 presented
with pain and breast lump for the past 2 months. On mammography, a retroareolar solid cystic
lesion measuring 32 mm x 30 mm X 30 mm was noted which was definitive for malignancy.
Right-modified radical mastectomy with axillary lymph node dissection was done which revealed
a neoplasm composed of glandular and squamous components. Immunohistochemically, these cells
were triple negative for estrogen receptor, progesterone receptor, and human epidermal growth factor
receptor 2-neu and expressed markers of basal cell differentiation. The final pathological staging was
T2NOMO. This is the fourth case report in the English literature with such association. In this case
report, we discussed the importance of breast cancer screening in such patients along with a review

of the literature.
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Introduction

Neurofibromatosis 1 (NF1) is an
autoimmune dominant disorder
characterized by development of multiple
peripheral nerve sheath tumors, café¢ au
lait spots, skeletal dysplasia, and learning
disabilities with an estimated incidence
of 1 in 2500 and prevalence of 1 in 4000
individuals.!!! The gene which is cloned
is neurofibromin, a tumor suppressor
gene that aids in the hydrolysis of RAS
GTP (guanosine triphosphate), to RAS
GDP (guanosine diphosphate). Due to its
absence, RAS will be inactive form thereby
stimulating cell proliferation. These patients
are more prone to the development of brain
tumors, malignant peripheral nerve sheath
tumors, and soft tissue tumors, but they
are also susceptible to develop cancers that
occur in the general population.

Women with NF1 are at 5-fold risk of
developing breast cancers with the most
common subtype being duct carcinoma.?
Metaplastic cancer is a rare variant of duct
carcinoma and accounts for <5% of breast
cancers.B! It can occur in patients with NF1.
Only three cases are reported in the English
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literature.*®) Herein, we discussed a case
of metaplastic carcinoma in an elderly
female and stressed on the importance of
diagnosing such cancers in NF1 patients.

Case Report

A 6l-year-old female patient presented
with complaints of pain in the right breast
for 2 months associated with swelling
for 12 months. She was a known case of
neurofibromatosis diagnosed at the age
of 17. She gave a history of hormone
injection for the breast development, after
which she developed cutaneous nodules. On
examination, multiple cutaneous nodules
and an ill-defined hard mass in the central
quadrant of the right breast were noted.
Her left breast and bilateral axilla were
normal. A retroareolar solid cystic lesion
measuring 32 mm x 30 mm x 30 mm
was noted in mammogram which was
reported as BIRADS 5. Her other routine
investigations were within the normal
limits. The clinical staging was cT2NOMO.
Fine-needle aspiration cytology yielded a
cellular discohesive cluster of neoplastic
cells exhibiting vesicular nuclei, prominent
nucleoli, and moderate amount of
cytoplasm-favoring ductal carcinoma. The
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patient underwent right-modified radical mastectomy with
axillary lymph node dissection.

On gross examination, a grayish-white hard lesion was noted
in the central quadrant measuring 3.5 cm X 3 cm x 3 cm
with focal areas of cystic degeneration. The overlying
skin showed multiple cutaneous nodules ranging in size
from 0.3 to 1 cm. On histopathology, an infiltrating
neoplasm composed of markedly pleomorphic cells
arranged in sheets, nests, and cords with areas of squamous
differentiation. Lymphovascular and perineural invasion
were absent. Sections from the cutaneous nodules revealed
a neoplasm composed of wavy spindle-shaped cells. There
was no evidence of metastasis in the harvested eight axillary
lymph nodes. On immunohistochemistry, the cells were
negative for estrogen receptor, progesterone receptor, and
human epidermal growth factor receptor 2-neu and positive
for luminal markers such as CK5/6, P63, SMA, and S-100.
The cutaneous nodules showed interspersed S-100-positive
cells which were consistent with neurofibromas [Figure 1].
A final diagnosis of grade III metaplastic carcinoma with
the pathological staging of pT2NOMO was made. After
surgery, the patient was advised chemotherapy, but she lost
to follow up.

Discussion

NF1 patients are at increased risk of developing common
malignancies particularly before the age of 50 with an
estimated cumulative risk of 20%.[" Sharif ef al. had
first reported that women with NF1 were 4.9-fold risk of
developing breast cancer by the age of 50 as compared to
the general population.”! In a study conducted in the United
States by Madanikia et al., the standardized incidence ratio
was 4.41 for women <50 years versus 0.94 for women aged

Figure 1: (a) Infiltrating neoplasm composed of sheets and nests of atypical
cells exhibiting squamous differentiation (H and E, x200). (b) Section
from nipple showing wavy spindle-shaped cells admixed with fibroblasts
(H and E, x200). (c) Immunohistochemistry for CK5/6 showing diffuse
cytoplasmic positivity (x200). (d) Imnmunohistochemistry for P63 showing
nuclear positivity (x200)

more than or equal to 50 years.®®! Hence, women with NF1
are fivefold at increased risk of developing breast cancer.
The most commonly reported subtype is duct carcinoma.
The relationship of NF1 with breast cancer is still unclear.
Loss of heterozygosity in the NF1 gene supported its role
in tumor progression.”!

Metaplastic carcinomas are a heterogeneous group of breast
cancers accounting for <5% of overall breast cancers.
It is defined as in which adenocarcinoma component is
found to coexist with squamous, spindle cell, chondroid,
or bone-forming neoplastic cells. The nonglandular
component can be found in varying proportions. The
association of metaplastic cancer with NF1 is very rare.
There are only three such cases which are reported in the
English literature,! of which two are more than 50 years
of age as similar to this case. NF1 patients generally are
at increased risk of breast cancer before the age of 50.
Metaplastic carcinomas occur generally in older patients
hence is not surprise to found large majority of these
cancers in patients aged more than 50 years. The diagnosis
is usually delayed in the reported cases due to the
misinterpretation of breast mass as neurofibromas. In this
case, in spite of pain for 2 months, the patient took medical
advice at a later date due to the thought that the pain may
be due to neurofibromas. Of three reported cases, two had
histology of carcinoma sarcoma and one had histology of
squamous cell carcinoma. Our case had both glandular and
squamous component-favoring adenosquamous carcinomas.
Metaplastic carcinoma generally present at a later stage
(stage II or III) with a tumor size >3 cm as similar to this
case. The incidence of axillary lymph node metastasis is
generally low ranging from 13% to 54%.[' The reason is
hematogenous spread is more common in this subtype than
lymphatic spread. In this case, the harvested eight axillary
lymph nodes showed no evidence of metastasis. These
neoplasms are generally triple negative. The prognosis is
generally considered poor'!! due to the presentation at a
higher grade, larger tumor size, and lack of benefit from
hormonal therapy.

Conclusion

Patients with NF1 generally seek medical attention at a
later date for breast lumps hence should undergo routine
breast screening not only till the age of 50 years but also
throughout their life due to the development of these rare
high-grade cancers at a later date with poor prognosis. The
association of this subtype with NF1 needs to evaluate on
larger studies.
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