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AHHOTALUA

Helipodubpomaros 1-ro TMna — ayToOCOMHO-A0MMHAHTHOE 3aboneBaHue, XapaKTepu3ytoLLeecs pa3suTeM L06poKa4ecTBeH-
HbIX, @ MIHOTAa 1 31I0KA4eCTBEHHBIX onyxosen 0bonoyeK nepudepuyeckux HepBoB. HecMoTpsA Ha TO YTO KOXHbIe NPOSABNEHUS
3aboneBaHMs XOpOLLO OMWCaHbI, MOPAXeHUe MOJIOYHOI JKeJe3bl BCTPEYaeTCs PefKo U MOXeT MMUTUPOBATb Kak Jobpokave-
CTBEHHbIE, TaK U 3N10KaYecTBEHHble € 00pa30BaHKs, YTO CO3AAET 3HAUUTENIbHBIE AMArHOCTUYECKUE TPYAHOCTH.

MbI npeficTaBNSAEM KIIMHWUYECKUIA CyYait 55-NeTHel EeHLUMHBI C YCTaHOBEHHBIM AUarHo3oM HeiipodubpomMatosa 1-ro Tmna,
obpaTtuBLLelicA C NOCTENEHHO YBENMUMBAIOLLMMCS NanbnupyeMbiM 00pa3oBaHMEM B JIEBOI MOJIoYHOW Jene3e. [pu ynbTpa-
3BYKOBOM WCCIeA0BaHNM BbISIBIEHO XOPOLLO OTTPaHMYEHHOE reTeporeHHoe rMnoaxoreHHoe o6pasoBaHue; npu Mammorpadum
onpejensnm HeYETKO KOHTypUpoBaHHoe obpa3oBaHue B NIOTHOM NapeHXUMe MOJIOYHOM Xene3bl. [ucTonornyeckoe nccneno-
BaHWe NOC/e XMPYPryecKoro yaaneHus NoATBEPAUNO AUarHo3 HelpodubpoMbl, NpesCTaBNeHHON BEPETEHOBUAHBIMU LLIBaH-
HOBCKMMM KieTKamm ¢ anddy3sHomn akcnpeccuen benka S-100 n 6e3 npu3HaKoB LMTONOMMYECKOH aTNuK.

XupyprudecKoe yaaneHue BbIMONHWMM C LieSIblo YCTPaHEHUS CUMITOMOB M N0 KOCMETUYECKUM MOKa3aHUAM, YTO NMPUBENO K UX
MOJIHOMY perpeccy 1 yL0BNeTBOPUTENbHOMY 3CTETUYECKOMY pe3ynbTaTy. [laHHbIN KIMHWYECKMIA Criyyan NoaYEPKUBAET Heob-
XOAMMOCTb Y4nTbIBaTh Helipodubpomatos B AuddepeHUManbHOM AUarHOCTUKE 06pa30BaHuUiA MOSIOYHON ene3bl, 0C06eHHO
Yy NaLUMEHTOK C NOATBEPXAEHHBIM Helipodmbpomato3oM 1-ro Tuna. loBbileHe 0CBELOMNEHHOCTU O JAHHOM PeAKOM Mpo-
siBNeHWM 3aboneBaHnsa cnocobCTByeT CBOEBPEMEHHON AUArHOCTUKE, ONTUMATbHOMY MJIAHMPOBAHMI0 XUPYPrUYECKOr0 JIeYeHNS
W NpOBELIEHMI0 aflEKBATHOMO FEHETUYECKOTO KOHCYNIbTUPOBAHMUS.

B KoMnneKcHOM BefleHUM NauMeHTOK ¢ Helipodubpomato3oM 1-ro TMNa creayeT TakXKe YYMTbIBaTb COBPEMEHHbIE PEKOMEH-
AauMv No HabmoaeHMIo 33 COCTOAHUEM MOJIOYHBIX JKENE3 — HanpuMep, eXerofHoe npoBeAeHUe MarHUTHO-PE30HAHCHOM
ToMorpadmm ¢ KoHTpacToM B Bospacte oT 30 go 50 net cornacHo pekomeHpaumsM National Comprehensive Cancer Network
2025 roga — a TaKKe HOBble TepaneBTUYECKME NOAXOAbI, BKI4as npuMeHeHne uHrmbutopos MEK npu cumntoMatuyeckux
HelpodubpoMax.

KnioueBble cnoBa: Heiipodubpomatos 1-ro TMna; HemMpombpoMa MOJIOYHOM Xeniesbl; OMyX0aM MOJIOYHOM XKenesbl;
YNbTPa3BYKOBOE UCCIIEA0BAHUE; XUPYPrUYECKOE YAANEHNUE; KIIMHUYECKUIA CIyYai.
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Beyond Skin Deep: Unraveling Breast Neurofibromatosis
(A Case Report)
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ABSTRACT

Neurofibromatosis type 1 is an autosomal dominant disorder characterized by the development of benign and, occasionally,
malignant peripheral nerve sheath tumors. Although cutaneous manifestations are well described, breast involvement is rare
and may mimic other benign or malignant breast lesions, posing a significant diagnostic challenge.

We report the case of a 55-year-old woman with a known history of neurofibromatosis type 1 who presented with a progressively
enlarging, palpable mass in her left breast. Ultrasound imaging demonstrated a well-circumscribed, heterogeneous hypoechoic
lesion, whereas mammography revealed a poorly defined mass within dense breast parenchyma. Histopathological examination
following surgical excision confirmed the diagnosis of a neurofibroma composed of spindle-shaped Schwann cells with diffuse
S-100 protein positivity and no evidence of cytological atypia.

Surgical excision was performed for symptom relief and cosmetic reasons, resulting in complete resolution of symptoms
and a satisfactory aesthetic outcome. This case highlights the importance of considering neurofibromatosis during the differential
diagnosis of breast masses, particularly in patients with verified neurofibromatosis type 1. Increased awareness of this rare
manifestation allows timely diagnosis, appropriate surgical planning, and adequate genetic counseling.

Updated recommendations for breast surveillance—such as annual contrast-enhanced magnetic resonance imaging
between the ages of 30 and 50 according to National Comprehensive Cancer Network 2025 guidelines—and new therapeutic
options, including MEK inhibitors for symptomatic neurofibromas, should be considered in the comprehensive management
of neurofibromatosis type 1 patients.
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BACKGROUND

Neurofibromatosis type 1 (NF1), also known
as von Recklinghausen disease, is a multisystem genetic
disorder with an estimated prevalence of approximately
1 in 3000 individuals worldwide [1-3]. It is characterized
by café-au-lait macules, axillary freckling, Lisch nodules,
and the development of multiple cutaneous and subcutaneous
neurofibromas [1, 2]. Although neurofibromas typically arise
from peripheral nerves, their occurrence within the breast
parenchyma is uncommon [3].

Breast involvement in NF1 remains under-recognized
and represents a diagnostic challenge due to overlapping
imaging features with more common benign lesions,
such as fibroadenomas and hamartomas, as well
as malignant entities, including phyllodes tumors and breast
carcinoma [4—6]. Although most breast lesions in NF1
patients are benign, the potential—albeit low—for malignant
transformation necessitates a structured diagnostic approach
integrating clinical assessment, multimodal imaging,
and histopathological confirmation [2, 5, 7].

This case report describes the clinical presentation,
imaging findings, diagnostic pathway, and management
of a breast neurofibroma in a 55-year-old woman
with NF1, with particular emphasis on radiological
assessment and contemporary management strategies [8, 91.

CASE DESCRIPTION

Patient Information

A 55-year-old woman with a known history of NF1,
diagnosed during childhood based on café-au-lait macules
and multiple cutaneous neurofibromas (see Fig. 1), presented
with a palpable mass in her left breast. The lesion had been
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self-detected approximately six months before and gradually
increased in size, becoming intermittently uncomfortable.

Anamnesis

The patient denied prior breast trauma, nipple discharge,
or skin changes. She reported regular menstrual cycles
and had no personal or family history of breast cancer.

On physical examination, a palpable, mobile nodule was
identified in the upper outer quadrant of the left breast.
The overlying skin and nipple-areolar complex appeared
normal, without retraction or inflammatory changes.

Systemic Manifestations of Neurofibromatosis
Type 1

In addition to multiple cutaneous neurofibromas
and café-au-lait macules, no other systemic manifestations
of NF1 were identified. Specifically, the patient had no evidence
of central nervous system tumors, skeletal deformities, or
visceral or ophthalmologic involvement beyond the cutaneous
findings.

Diagnostic Assessment

Mammography

Mammography of the left breast revealed a poorly
defined, round mass appearing laterally on the craniocaudal
view and superiorly on the mediolateral-oblique projection,
consistent with localization in the upper outer quadrant.
The lesion was partially obscured by heterogeneously dense
breast parenchyma (American College of Radiology density
category C). No suspicious microcalcifications, architectural
distortion, or skin thickening were observed (see Fig. 2).

Based on the mammographic appearance and clinical context,
the lesion was classified as BI-RADS 3 (probably benign).

Lo,

Fig. 1. Skin of the abdomen of the patient with many cutaneous neurofibromas.
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Fig. 2. Mammaography of the left breast in craniocaudal and mediolateral-oblique projections showing heterogeneously dense breast

parenchyma (American College of Radiology density category C).

Breast Ultrasound

Targeted breast ultrasound revealed an oval,
well-circumscribed, heterogeneous hypoechoic mass
corresponding to the palpable abnormality in the left breast.
The lesion measured approximately 4 cm in maximum diameter
and demonstrated parallel orientation, smooth margins,
and no posterior acoustic shadowing or enhancement.

Color Doppler imaging showed minimal internal vascularity,
without evidence of neovascularization. No associated ductal
abnormalities or axillary lymphadenopathy were detected
(see Fig. 3).

Based on sonographic findings, the lesion was also
classified as BI-RADS 3 (probably benign).

Considering the patient’s history of NF1 and the imaging
characteristics, neurofibroma was considered the leading
diagnostic hypothesis, although histological verification was
recommended [10, 11].

Percutaneous Biopsy
Given the progressive growth of the lesion

and the underlying diagnosis of NF1, an ultrasound-guided
core needle biopsy was performed before surgical

Fig. 3. Targeted breast ultrasound of the left breast showing an oval, well-circumscribed, heterogeneous hypoechoic mass with parallel

orientation and smooth margins.
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intervention to exclude malignancy. Histopathological
examination revealed a benign spindle-cell proliferation
consistent with neurofibroma, without cytological atypia or
increased mitotic activity. Immunohistochemical staining
demonstrated diffuse positivity for S-100 protein, confirming
the diagnosis of a benign peripheral nerve sheath tumor.

Differential Diagnosis

The differential diagnosis of breast masses in patients
with NF1 includes:

« Fibroadenoma: common benign tumors, typically
occurring in younger women [12, 13].

« Phyllodes tumor: rare fibroepithelial neoplasms that
may demonstrate rapid growth and variable malignant
potential [13].

« Hamartoma: benign mixed-tissue lesions with variable
imaging appearance [12].

 Neurofibroma: benign peripheral nerve sheath tumors,
particularly relevant in NF1 patients [1, 7, 13].

 Breast carcinoma: uncommon in NF1 but must always
be excluded, given the reported increased risk in this
population [6, 13, 14].

« Other benign lesions: including fat necrosis, adenosis,
and cysts [12].

Intervention and Histopathological Findings

Following multidisciplinary discussion, the patient
underwent surgical excision of the breast mass
under general anesthesia. Lesion localization was guided
by palpation and imaging findings. A well-defined mass
was excised from the left breast parenchyma with clear
surgical margins.

Microscopic examination confirmed the diagnosis
of a breast neurofibroma, characterized by spindle-cell
proliferation with wavy nuclei. Immunohistochemical staining
for S-100 protein was positive, and no features of atypia or
malignant transformation were identified.

Surgical Indication

Despite benign histology, surgical excision was
recommended due to progressive lesion growth,
patient-reported discomfort, potential cosmetic distortion,
and the known—although low—risk of malignant peripheral
nerve sheath tumor development in NF1 patients. After shared
decision-making, the patient elected to proceed with surgical
treatment.

Follow-Up and Outcomes

Postoperative recovery was uneventful. The patient
reported complete resolution of discomfort and improvement
in breast symmetry. Clinical follow-up examinations were
scheduled at regular intervals to monitor for recurrence or
the development of new lesions.

Given the increased risk of breast cancer in women
with NF1, the patient was enrolled in a structured imaging
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surveillance program, including annual breast ultrasound
and mammography, with consideration of contrast-enhanced
magnetic resonance imaging (MRI) in accordance
with National Comprehensive Cancer Network (NCCN) 2025
guidelines.

At one-year follow-up, the patient remained
asymptomatic, and no recurrent or new breast lesions
were identified on clinical examination or imaging studies.
The patient was satisfied with the cosmetic outcome.
Genetic counseling was recommended to address
hereditary risk, long-term surveillance, and familial
transmission of NF1.

DISCUSSION

NF1is caused by pathogenic variants in the NF1 gene located
on chromosome 17q11.2, encoding the tumor suppressor
protein neurofibromin [15, 16]. Loss of neurofibromin function
leads to dysregulation of the RAS/RAF/MEK/ERK signaling
pathway, resulting in abnormal Schwann cell proliferation
and neurofibroma development [15].

Although cutaneous neurofibromas are common, breast
involvement is rare and may closely resemble other benign or
malignant breast lesions on imaging [1, 12, 13]. In this case,
mammography and ultrasound findings suggested a benign
etiology but were not pathognomonic. Contrast-enhanced
MRI could have provided additional tissue characterization
and enhancement kinetics, potentially improving lesion
characterization [9].

Women with NF1 have an increased lifetime risk of breast
cancer, particularly before the age of 50 [6, 14], underscoring
the importance of early and structured screening. Current
NCCN 2025 guidelines recommend annual contrast-enhanced
MRI between the ages of 30 and 50, with mammography
introduced according to age and breast density [5].

Surgical excision remains the treatment of choice
for symptomatic or enlarging breast neurofibromas [1, 13].
For patients with unresectable or plexiform neurofibromas,
targeted therapy with MEK inhibitors has shown promising
results, although data on breast-localized lesions are still
limited [17].

CONCLUSION

Breast neurofibroma is a rare manifestation
of NF1 that should be considered in the differential diagnosis
of breast masses in NF1 patients. Accurate diagnosis
relies on careful clinical assessment, multimodal imaging,
and histopathological verification.

Adherence to contemporary surveillance guidelines
and a multidisciplinary approach are essential for optimal
management. Increased awareness of this uncommon
presentation may facilitate timely diagnosis, appropriate
intervention, and improved long-term outcomes for patients
with NF1.
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JAOMONTHUTENIbHAA UHDOPMALIUA

Bknap aBtopoB. M. Balbino — nposesienme pabotbl, pabota ¢ AaHHbIMM,
HanmcaHue JepHoBMKa pykonucy; M. Manuela — pabota ¢ faHHbIMu, BY-
3yanuaaums; M. Federica — nposesieHre paboTbl, NepecMoTp 1 pefaKT1po-
BaHwe TeKcTa pykonucy; FA. Carpagnano — pykoBogcTBo pabotoid, nepe-
CMOTP W pedaKT1poBaHue TekcTa pykonucy; G. Guglielmi — onpenenexne
KOHLIeNUMK, PyKOBOACTBO paboToN, NepecMoTp M peAaKTpoBaHue TeKCTa
pykonucu. Bce aBTopbl ofobpunm pykonuch (Bepcuio Ans nybnvkauuu),
a TaKKe COracUNNCh HECTV OTBETCTBEHHOCTb 3@ BCE aCMeKThbl HaCcTOALLEN
paboThl, rapaHTMpys HafNexallee paccMOTPEHWE U PeLLEHe BOMPOCOB,
CBA3aHHbIX C TOYHOCTbIO W A06POCOBECTHOCTLIO MI0BON e€ YacTu.
3Tyeckasn akcnepTusa. Henpymennmo.

Cornacue Ha ny6nukaumio. ABTOpbI MONYYMIN NUCbMEHHOE MHGbOPMUPO-
BaHHoe A06pOBONbHOE COrMacue MauMeHTKW Ha NyBAMKaLmio nepcoHanb-
HbIX AaHHBIX, B TOM Y1cne GpoTorpaduii, B Hay4YHOM XypHare, BKIIIOYas ero
3MIEKTPOHHYIO BEPCHI0.

UcTounnkmn pmHaHcmpoBanms. OTcyTcTBylOT.

PackpbiTie uHTepecoB. ABTOpbI 3asiBNAOT 06 OTCYTCTBUM OTHOLLIEHWI, fies-
TENbHOCTM W MHTEPECOB 3a MOCneaHve TpU rofa, CBA3aHHbIX C TPETbAMM
MuaMn (KOMMEpYECKMMM 1 HEKOMMEPYECKMMUW OpraHu3aLmamMm), nHTe-
peckl KOTOpbIX MOryT BbiTb 3aTPOHYTHI COAEPHAHWEM CTaTby.
OpuruHanbHocTb. [lpy NpoBeaEeHNM MCCNef0BaHNA M CO3AaHMM HaCToALLEN
CTaTby @BTOPbI HE WCMOMb30BanM PaHee MoflyyeHHble W OMybMKoBaHHbIE
CBefieHUs (LLaHHbIe, TEKCT, UAMIOCTpaLWK).

JlocTyn K AaHHBIM. PefaKUMoHHas NOAUTVKA B OTHOLLEHWUM COBMECTHOMD
MCMoNb30BaHMs AaHHBIX K HacTosiLLel paboTe He NpyUMeHWMa.
leHepaTUBHbIA UCKycCTBEHHbIM MHTenneKT. ChatGPT (GPT-4, OpenAl,
https://openai.com), bonbluyio A36IKOBYID Moenb, pa3pabotaqHyio B CLLIA,
CMONb30BaNM UCKIKOYUTENBHO ANS A3bIKOBOTO PEeAaKTMPOBaHUS TeK-
cTa. ABTOpbI CaMOCTOATENBHO MPOBEPUNM, OTPEAAKTVPOBANM W YTBEPAWIM
OKOHYaTesbHYI0 BEPCUIO PYKOMMCK U HECYT MOJHYI0 OTBETCTBEHHOCTL 3a €€
cogepanue. VHCTPYMeHTbI MCKYCCTBEHHOTO MHTENNEKTa He MCMonb30-
Ba/M ANA NOATOTOBKM TeKCTa, aHa/n3a AaHHbIX, CO3AaHUA 1306paxeHni
VM 0OPMNEHNSA CNIUCKA NUTEPATYPbI.
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