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Neurofibromatosis type 1 (NF1) is a rare neuroectodermal disease that is associated with an in-
creased risk of malignancy. Here, we report a rare case of bilateral breast cancer in a 49-year-
old woman with NF1 that presented as a microlobulated oval hypoechoic mass and a complex 
cystic solid mass on sonography. She underwent bilateral mastectomy. The masses were diag-
nosed as invasive ductal carcinoma, ductal carcinoma in situ, and a malignant peripheral nerve 
sheath tumor. We describe the imaging findings, including ultrasonography, CT, and 18F-fluoro-
deoxyglucose PET.

Index terms   Neurofibromatosis Type 1; Breast; Cancer;  
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INTRODUCTION

Neurofibromatosis type 1 (NF1) is an autosomal dominant disorder that is associated 
with an increased risk of malignancy. Neurofibromas, gliomas, malignant peripheral 
nerve sheath tumors (MPNSTs), gastrointestinal stromal tumors, pheochromocytomas, 
juvenile myelocytic leukemia, and rhabdomyosarcomas are commonly related to NF1 
(1). Several studies have suggested an association between NF1 and an increased risk of 
breast cancer (1-5), and women with NF1 aged under 50 years have an increased risk of 
breast cancer (6). Here, we describe a case of bilateral breast cancer in a 49-year-old 
woman with NF1.
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CASE REPORT

A 49-year-old woman with NF1 that was diagnosed at age 10 presented with a rapidly grow-
ing mass in her left breast. She noticed the mass 3 years previously without evaluation, and it 
had begun to grow rapidly 2 months prior to her presentation. A physical examination re-
vealed a firm, large mass in the left breast with underlying multiple cutaneous neurofibro-
mas. Breast ultrasonography (US) (iU22; Philips Healthcare, Bothell, WA, USA) demonstrated 
a large complex cystic solid mass with weak internal vascularity in the left breast and a 1.2 
cm hypoechoic mass with an oval shape, microlobulated margin, and increased vascularity 
in the right breast (Fig. 1A). A US-guided core needle biopsy with a 14-gauge needle (Stericut, 
TSK Laboratory, Tochigi, Japan) was performed, and the masses were diagnosed as extensive 
necrosis with focal lymphohistiocytic infiltration in the left breast and invasive ductal carci-
noma (IDC) and ductal carcinoma in situ (DCIS) in the right breast. Contrast-enhanced chest 
CT showed a well-defined large mass with internal low density that did not exhibit enhance-
ment on the post-contrast scan, suggesting cystic or necrotic changes (Fig. 1C). 18F-fluorode-
oxyglucose (FDG) PET demonstrated focal FDG-avid uptake in the left breast with a maxi-
mum standardized uptake value (SUV) of 11.8 and an SUV of 4.6 in the retroperitoneum (Fig. 
1D). A US-guided core needle biopsy was performed on the retroperitoneal mass, which was 
diagnosed as neurofibroma (Fig. 1E).

The patient underwent bilateral mastectomy. The right mass was early breast cancer that 
was incidentally found on US, and as such, breast-conserving surgery (BCS) was performed. 
However, radiation therapy after BCS was needed, and a left mastectomy was scheduled. Bi-
lateral mastectomy was performed after consulting the patient and her family. The right 
mass was diagnosed as a 0.7 cm sized IDC, not otherwise specified type (Fig. 1F) with no 
right axillary lymph node metastasis. The IDC was of the human epidermal growth factor re-
ceptor 2 (HER-2) type. On gross examination, the left breast showed a well-encapsulated solid 
mass with the greatest dimension of 35.0 cm. The cut surface of the mass was myxoid with 
multifocal hemorrhage and necrosis. Microscopically, the tumor was composed of hypercel-
lular, hyperchromatic spindle, and plump cells with abundant mitoses and geographic ne-
crosis (Fig. 1F). Within the tumor, there were hypocellular areas with bland-looking spindle 
wavy cells, suggesting a tumor originating from a benign neurogenic tumor. Immunohisto-
chemical stains were positive for S-100, vimentin, CD-34, p53, and high expression of Ki-67, 
and negative for CD-56 and neuron-specific enolase.

After surgery, the patient received four cycles of adjuvant chemotherapy (doxorubicin 60 
mg/m2/day and dacarbazine 250 mg/m2/4 days) over two months and two cycles of radiation 
therapy (18 Gy/16 Gy) for the left chest wall. Unfortunately, we were unable to follow up with 
the patient after the treatment. However, we managed to contact the patient’s sister over the 
phone who informed us that the patient did not have any symptoms or recurrent masses in 
the chest wall.

DISCUSSION

NF1, also known as von Recklinghausen’s Disease, is an autosomal dominant disorder 
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Fig. 1. Imaging and pathologic features of bilateral breast cancer in a 49-year-old woman with neurofibromatosis type 1.
A. Ultrasonography of left breast shows a large oval complex cystic and solid mass with weak internal vascularity.
B. Ultrasonography of right breast shows a 1.2 cm hypoechoic mass with an oval shape, microlobulated margin (arrows), and increased inter-
nal and peripheral vascularity.
C. Coronal contrast-enhanced chest CT shows a well-defined large mass with heterogeneous enhancement. 
D. 18F-FDG PET shows a focal FDG uptake in the left breast with a maximum SUV of 11.8 and retroperitoneum with an SUV of 4.6 (arrow). 
E. Microscopic finding from biopsy of the retroperitoneal mass shows a hypocellular proliferation of bland stroma, consistent with neurofi-
broma (H&E stain, × 200).
F. The right breast shows a poorly differentiated invasive ductal carcinoma composed of nests of pleomorphic ductal cells with tumor-infil-
trating lymphocytes in the stroma (H&E stain, × 200) (left image). The left breast mass shows a highly cellular tumor composed of monomor-
phic plump and spindle cells with frequent mitoses (black arrows) and geographic necrosis (black dashed arrow) (H&E stain, × 200) (middle 
image). The tumor cells display diffuse immunoreactivity for S-100 protein (immunohistochemical staining, × 200) (right image).
FDG = fluorodeoxyglucose, H&E = hematoxylin and eosin, SUV = standardized uptake value
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caused by mutation of the NF1 gene. The NF1 gene is located in the pericentromeric region 
of the long arm of chromosome 17, which also covers the BRCA1 gene, but the interaction 
between them is not clear (7). However, an association between NF1 and an increased risk 
for breast cancer has been suggested (1-5). The incidence of breast cancer in patients with 
NF1 is 3.5-times higher than that in the general population (7). The most common histopath-
ological type of breast cancer in NF1 patients is IDC (8). Contrastingly, MPNST is rare, and 
only 16 cases of MPNST have been reported in patients with NF1 (9). Furthermore, only a few 
cases of bilateral breast cancer have been reported in patients with NF1 (1, 3, 4). Dursun et 
al. (1) and Kim et al. (3) reported metachronous bilateral breast cancers that were diagnosed 
as intraductal carcinoma and IDC in a 44-year-old and 46-year-old patient, respectively. How-
ever, they did not report the imaging findings. Although we cannot estimate the exact timing 
of carcinogenesis, the patient was diagnosed with bilateral cancer, that is, she exhibited two 
different cancer types simultaneously. Synchronous bilateral IDCs, described as 5-cm mass-
es, were previously reported in a 51-year-old patient with NF1 following mammography (4).

Owing to its rarity, imaging findings of breast cancer in patients with NF1 have rarely been 
reported (2, 7) Seo and Park (2) reported the imaging findings of IDC as an irregular hyper-
dense mass with an indistinct margin on mammography and a hypoechoic irregular mass 
with an angular margin on US. DCIS was described as fine pleomorphic microcalcifications 
with segmental distribution on mammography, an ill-defined hypoechoic mass with micro-
calcifications and irregular duct changes combined with mild skin thickening and metastatic 
lymph nodes on US, and as a non-mass enhancement with heterogeneous internal enhance-
ment pattern on MRI (2). Bonnet et al. (5) reported that a case of MPNST in a 36-year-old wom-
an presented as a large mass with scattered coarse calcifications on mammography and a hy-
poechoic vascular mass with hyperechoic internal septations on US. On MRI, MPNST has 
been described as a hypointensity on T1-weighted imaging, a heterogeneous hyperintensity 
on T2-weighted imaging, and a predominantly peripheral enhancement of the mass on T1-
weighted gadolinium-enhancement. In our case, IDC and DCIS appeared as a hypoechoic 
mass with an oval shape and microlobulated margin on US, respectively. Besides, MPNST ap-
peared as a large complex cystic, solid mass.

Detecting breast cancer in a patient with NF1 is challenging because of the large number 
of skin neurofibromas that interfere with the physical examination and mammography (4, 6). 
In addition, patients with NF1 are less likely to notice a palpable mass in the breast, mistak-
ing it as a kind of neurofibroma. Therefore, the poor prognosis of breast cancer in patients 
with NF1 may result from late-stage diagnosis due to the delay in seeking medical care rather 
than a characteristic of the disease itself. Although there are not enough studies to inform 
breast cancer screening guidelines for patients with NF1, a recent study suggested that annu-
al mammography and breast MRI were helpful for surveillance in NF1 patients (6).

Poor survival has been reported in patients with breast cancer and NF1 (10). NF1 breast tu-
mors are more often associated with unfavorable factors, such as estrogen receptor (ER), 
progesterone receptor (PR) negativity, and HER2 amplification, which results in these tumors 
showing a poor response to standard cytotoxic and HER2 therapeutic approaches. In this 
case, the tumors were negative for ER/PR and positive for HER2. Accordingly, we expected a 
poor prognosis for this patient. However, we were unable to confirm this as the patient was 
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lost to follow up in 4 years and 6 months following treatment. Although we could obtain an 
update on the patient from a family member, our ability to evaluate the patient’s prognosis 
was limited.

In summary, NF1 predisposes patients to breast cancer as well as to malignant tumors. 
Current breast cancer screening guidelines are not sufficient for patients with NF1. As such, 
NF1 patients should be aware of the possibility of developing breast cancer. If a breast mass 
is palpable, the mass should not be overlooked but should be evaluated by imaging.
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제1형 신경섬유종증 환자에서 발생한 양측성 유방암:  
증례 보고

우상화1 · 정현경1* · 김우경2

제1형 신경섬유종증은 상염색제 우성으로 유전되는 신경외배영성 질환으로 다양한 악성 종

양이 발생할 수 있다. 하지만 유방암이 발생한 보고는 드물다. 이에 저자들은 제1형 신경섬유

종증 환자에서 발생한 양측성 유방암 증례를 영상 소견과 함께 보고하고자 한다. 
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