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Abstract

Breast cancer is one of the rarest types of cancer in men. Its incidence increases with age, as in women. Neurofibromatosis type
1 is an autosomal dominant genetic disease that predisposes to many cancer types. Neurofibromatosis and breast cancer have
been more frequently distinguished and better studied in women. Characteristically, estrogen, progesterone receptors, negative,
and overexpression of human epidermal growth factor receptor 2 (HER2) are detected in patients with female neurofibromatosis
breast cancers. In cases reported so far, estrogen and progesterone receptors have been evaluated as positive and HER2 negative
in male patients. With the high possibility of breast cancer development in female patients with neurofibromatosis at an earlier
age, prompt and careful evaluation is required in terms of both examination and radiological imaging. Unfortunately, there are no
thorough recommendations for breast cancer follow-up in male patients with neurofibromatosis. Here, we present a breast cancer,
which is an uncommon type of cancer in male neurofibromatosis.
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Introduction

Breast cancer is an infrequent malignancy in men."* Breast
cancer incidence increases with length of life in men as in
women, and men tend to be 5-10 years older than women
at diagnosis.*® Breast cancer incidence in men has been
reported to have increased over the last 25 years.

Genetic risk factors related to male breast cancer risk
have been identified.” BRCA2/1 mutations appear to be
the main risk factors, and the National Comprehensive
Cancer Network (NCCN) Clinical Practice Guidelines in
Oncology define appropriate follow-up in this population.®

Neurofibromatosis type 1 (NF1), an autosomal-
dominant hereditary disease previously known as von
Recklinghausen disease, is the most frequent type of
the disease. NFI incidence is about 1 in 2600-3000
individuals, and about half of the cases show familial
inheritance.” Discrete cutaneous neurofibromas are the
most common lesions which consist of soft, fleshy, sessile,
or pedunculated tumors. They move with the skin upon
examination and are not tender. Some are located within
the dermis and can be palpated as soft spots in the skin,
often with an overlying violaceous discoloration."

Pathogenic variants of the NFI gene located
at chromosome 17ql1.2 are the onset of NFI1."
Neurofibromin, a protein product, is part of guanosine
triphosphate hydrolase (GTPase) activating proteins that
induce intrinsic GTPase activity. Pathological variants

of the NFI gene that cause decreased protein function
or expression give rise to breast cancer as well as tumors
associated with NF1."2

Although the association between NF1 and female
breast cancer has been evaluated in many studies, a close
relationship could not be established in male NF1 patients
due to the rarity of cases, with only five cases of NF1 in
male breast cancer patients published to date.'*'¢

Case Report

A 57-year-old man was admitted to our general surgery
outpatient clinic with a palpable painless mass in the left
breast for about 4 months. The patient had a previous
diagnosis of NF1 and was being followed up because of
suspicious lesions in the duodenum and suprarenal gland.
The patient was also queried about familial history of
malignancies, including prostate, ovarian, and breast, but
there were no specific issues. The diagnosis of NF1 had
been confirmed by genetic consultation 3 years before,
and heterozygous p.Ser1468Gly mutation in exon 33 of
the NF1 gene was defined as relevant for NF1. Physical
examination revealed numerous, smooth, pediculated to
sessile, non-sensitive, epidermal lumps of different sizes
on the entire body related to NF1 (Figures 1 and 2). Unlike
other lesions, an irregular, rigid, fixed mass approximately
3 cm in size was palpated in the retro-areolar region of the
left breast. There was a palpable lymph node on axillary

*Corresponding Author: Baris Mantoglu, MD; Istiklal Mh 335 sok Buyapi Diamond sitesi A blok A giris D15 Serdivan, Sakarya, Turkey. Tel: +90 505 8159379;

E-mail: barismantoglu@gmail.com.tr


https://doi.org/10.34172/aim.2021.126
http://www.aimjournal.ir
http://crossmark.crossref.org/dialog/?doi=10.34172/aim.2021.126&domain=pdf&date_stamp=2021-11-01

examination. Breast ultrasonography was performed, and
revealed a breast imaging-reporting and data system 4
(BIRADS 4) mass in the left breast with a suspicious left
axillary lymph node. Tru-Cut biopsy was obtained from
the mass, and fine-needle aspiration biopsy was performed
simultaneously from the suspicious axillary lymph node.
No metastatic lesions were detected on contrast-enhanced
thoracic and abdominal tomography. Biopsy results
obtained from the mass and axillae indicated invasive
ductal carcinoma and carcinoma metastasis, respectively.
On immunohistochemical evaluation, the samples
were estrogen receptor (ER)-positive, progesterone
receptor (PR)-positive, and HER2-negative with a Ki-
67 proliferative (labeling) index of 20% (Figures 3 and
4). After receiving approval form the tumor board, the
patient underwent left modified radical mastectomy.
The patient was discharged on postoperative day (PD) 1
without any complaints. The axillary drain was removed
on PD 7. Histopathological examination revealed invasive
ductal carcinoma, histological grade III (Nottingham
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Figure 1. Multiple Sessile to Pedunculated Skin Nodules/ Right Breast Mass
(Invasive Ductal Carcinoma) (Red arrow).
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Figure 2. Well-Defined, Unencapsulated Areas of Neurofibroma. Note the
myxoid formation of the stroma (x40 H&E).

Score), lymphovascular invasion, without perineural
invasion, with tumor-free overall surgical margins. The
pathological stage was T2N2MO0.

Discussion

Since the first published case of NF1 in 1933, 16 cohort
studies, epidemiological studies, and many case reports
and case series have described the correlation between
NF1 and breast cancer in women.'® According to a
recently published meta-analysis and systematic review,
NF1 breast cancer patients under the age of 50 are five
times more likely to have advanced breast cancer and may
face increased mortality due to breast cancer.’* The NCCN
guidelines also recommend early initiation of breast
cancer screening in female patients with NF1 at the age of
30, and a recent study provided evidence to support this
recommendation.® While the existence of the relationship
between NF1 and the development of breast cancer in
women has been established in a number of studies, due
to the lower prevalence of male breast cancer and the low
rate of association with diseases, such as NF1, the relation
between NFI and breast cancer in male patients has not
been elucidated yet.

Figure 3. Atypical Invasive Ductal Carcinoma Areas within the Desmoplastic
Stroma (x100 H&E).

Figure 4. Luminal B invasive ductal carcinoma.
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Breast cancer in men accounts for 0.5-1% of all breast
cancers defined in the USA and the UK,** and less than
0.5% of all cancers in men in the USA.' The annual
prevalence of male breast cancer in Europe is 1 in 10000
men, and these cases account for less than 1% of the
entire breast cancer patients.’” However, the rate is > 6% in
Central African countries.” The annual incidence of male
breast cancer in Japan is below 5 in 1000 000.*'

Although the incidence of breast cancer is lower in
males than females, it is necessary to be aware of the
genetic risk factors related with male breast cancer.
Individuals with BRCA2 mutation, a family background
of breast cancer, a history of contralateral male breast
cancer as well as Klinefelter syndrome (47XXY karyotype)
are genetically at greater risk for male breast cancer.” In
addition, individuals with BRCA1, CHECK?2, and PALB2
mutations and Cowden syndrome (germline PTEN
mutations) are at low to moderate risk for male breast
cancer.” The current NCCN guidelines recommend that
men who test positive for BRCA1/2 pathogenic or likely
pathogenic variants should have annual clinical breast
examinations and self-examinations beginning at 35 years
of age.* Mammographic screening in male breast cancer is
not yet recommended due to limited data.?

Male breast cancer is typically detected at a more
advanced stage than females at the time of admission due to
both its rarity and the low level of awareness of individuals
regarding this issue.”? Nearly 90% of breast cancers in
men are invasive ductal carcinomas, hormone receptor-
positive subtype, as in postmenopausal women.>* The
case presented here was a hormone receptor-positive
invasive ductal carcinoma.

As coexistence of NF1 and breast cancer is encountered
more frequently in women than men, it has been better
evaluated in women, and there is a body of literature
in terms of both the correlation between NF1 and
breast cancer and the follow-up of female patients with
NF1. Imaging modalities are essential in patients with
NF1 because of the low survival rate.” Therefore, for
timely identification of breast cancer, close follow-up
with ultrasonography (USG) or magnetic resonance
imaging will be more appropriate than mammography.
This is mainly because many patients show multiple
neurofibromas.”® Therefore, we performed breast USG
instead of mammography to diagnose our patient.

Female breast cancer patients with NF1 are
characteristically ER-negative and PR-negative, and have
elevated HER2 consequences, low 5-year survival rate,
and higher tumor grade.”® The coexistence of NF1 and
breast cancer in women is related to a risk of breast cancer
at a younger age compared to the general population.”
Therefore, there may be differences in breast cancers
between female and male patients with NF1. Although
cases of hormone receptor-positive male NF1 breast
cancer have been reported, there are not enough data to
determine whether NF1 can cause breast cancer in men
at an earlier age.

Both alleles of NF1 need to be inactivated to influence
carcinogenesis, but there is emerging evidence that
haploinsufficiency or reduced expression may also have a
functional impact.®®

Interestingly, although the BRCA1 and NF1 genes
are located on the same chromosome, there are no
comprehensive data on the relationship between these
two genes, and moreover, the BRCA2 gene is frequently
associated with breast cancer in men.”” Heterozygous
lack of the NF1 gene in women with neurofibromatosis
is characteristic of breast cancer development.*® This
genomic alteration may be efficient in male breast cancer,
as in our case. However, further detailed genetic research
is necessary to define the precise relationships of these
diseases in men.

Similar to many other genes, it has been demonstrated
in human cell cultures that tamoxifen resistance is related
to the suppression of the NF1 gene.* Therefore, tamoxifen,
which plays an essential role in treatment of ER and PR
positive breast cancer, may not show the desired effect
during treatment of patients with NF1. However, this
must be clarified by evidence-based studies in the future.

The low incidence of breast cancer in men and its
association with an infrequent syndrome, such as NF1,
may hinder both the diagnosis and follow-up of these
patients. Although only a few cases have been reported
to date, we conclude that male NF1 patients should be
followed up carefully for breast cancer risk similar to
women with NFI1.
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