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Shenzhen, China
Nipple adenoma (NA) is a rare benign lesion of the lactiferous ducts, oftenmistaken

for malignancy due to its diverse clinical and imaging presentations. We report the

case of a 34-year-old female presenting with persistent bloody discharge and

nipple erosion, for which multimodal ultrasound evaluation was pivotal in the

differential diagnosis. Ultrasonography revealed a hypoechoic, well-defined

nodule in the left nipple, with significant blood flow and a fast-in-fast-out

contrast enhancement pattern, indicative of NA. Despite the presentation

mimicking malignant processes, the benign nature of the lesion was confirmed

postoperatively via histology and immunohistochemistry. This case underscores

the value of a comprehensive ultrasound approach in diagnosing NA, emphasizing

its ability to distinguish it from malignant lesions, and thus infer an appropriate

treatment course. Maintaining a high index of suspicion coupled with tailored

ultrasound techniques is recommended for accurate NA diagnosis, which remains

a challenging yet critical task to avoid unnecessary aggressive interventions.
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Introduction

Nipple adenoma (NA) is a rare, benign, proliferative lesion of the lactiferous ducts and

acini predominantly present in the periareolar region of the breast (1). Characterized by

diverse clinical presentations, NA can often mimic more ominous conditions, such as Paget’s

disease (PD) or invasive carcinoma, both in clinical examinations and imaging results (2).

This clinical mimicry makes the definitive diagnosis of NA challenging, compounded by its

rarity, which necessitates a high index of suspicion and comprehensive diagnostic work-up.

Historically, NAs have been considered unusual due to their diverse presentation and broad

differential diagnosis, encompassing infectious, inflammatory, and neoplastic diseases. The

condition can present as a palpable nodule, nipple discharge (serous or bloody), nipple

retraction, or dermatological changes resembling eczema or psoriasis, often leading to delayed
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diagnosis or mismanagement (3). Therefore, the significance of breast

ultrasound in this context cannot be overstated. As a non-invasive,

readily available, and dynamic imaging technique, ultrasonography

plays a pivotal role in the initial assessment and follow-up of such

lesions. It aids in delineating the size, extent, and relation of the lesion

to adjacent structures and guides further diagnostic interventions (4).

Despite their utility, imaging findings of NAs can be non-specific,

featuring ductal dilatation, solid hypoechoic nodules, or complex

cystic structures, thereby overlapping with the sonographic

appearance of malignant lesions. This study aimed to discuss the

complex interplay between the clinical and multimodal sonographic

features of NAs, with a focus on enhancing diagnostic accuracy and

optimizing management strategies.
Case presentation

A 34-year-old woman presented to our department for

ultrasonography due to persistent bloody discharge for over two

years and erosion of her left nipple for more than two months. The

patient had a history of cesarean section 7 years ago and resection of a

benign breast tumor 2 years prior. Physical examination revealed

symmetrical breasts with no localized swelling or depressions, no

redness, edema, or orange peel-like changes in the skin, and no

superficial vein dilation.The nipples were at the same level on both

sides. The surface of the left nipple was eroded. A mobile, well-

defined nodule approximately 1×1 cm in size was palpated in the

nipple of the left breast. When the nipple and areola were squeezed, a

light red liquid flowed out. There was no palpable mass in the right

breast, and no discharge was expressed upon nipple-areolar complex

palpation. No enlarged lymph nodes were palpable in the bilateral
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armpits, supraclavicular fossae, or subclavian fossae. The patient had

no family history of breast malignancy or genetic disease.

The patient underwent a multimodal ultrasound assessment,

including gray-scale ultrasound, color Doppler flow imaging, strain

elastography, and contrast-enhanced ultrasound. During contrast-

enhanced ultrasound examination, we used intravenous bolus

injection of sulfur hexafluoride microbubble contrast agent

(SonoVue®, Bracco, Milan, Italy). After injecting 4.8 mL the contrast

agent, enhancement of the nipple and its surrounding tissues was

observed and recorded for 120s. Gray-scale ultrasonography revealed a

hypoechoic lesion in the left nipple, roughly elliptical in shape,

measuring approximately 8×6 mm, with clear borders and

homogeneous internal echogenicity (Figure 1A). Color Doppler flow

imaging revealed a rich blood flow signal within the lesion (Figure 1B).

Ultrasound elastography revealed a hard texture inside the lesion

(Figure 1C). In the CEUS examination, enhancement of breast

tissues around the nipple began at 15s after injection of the contrast

agent, and enhancement of the lesion in the left nipple began at 11s.

The lesion reached peak enhancement at 20s and was completely

washed out at 120s. Contrast-enhanced ultrasonography indicated that

the lesion was heightened with clear enhancement margin, and the

surrounding tissues were homogeneously enhanced. Additionally, it

demonstrated earlier washout of the contrast agent in the lesion than in

the surrounding tissues, indicating fast-in-fast-out enhancement, a

pattern that suggests high vascularization (Figure 1D). Synthesizing

the results of the multimodal ultrasound examinations, the lesion was

finally diagnosed as ACR BI-RADS category 3, consistent with

NA characteristics.

The patient underwent excision of the left nipple lesion under

local anesthesia. The patient showed good compliance and

tolerance of the intervention both during the ultrasound
FIGURE 1

(A) A hypoechoic nodule measuring approximately 8×6 mm in size in the left nipple. (B) Rich blood flow signal detected in the nodule.
(C) The overall texture of the nodule was harder than its surrounding tissues. (D) The lesion was highly enhanced with clear enhancement margin.
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examination and during the operation. Postoperative histology and

immunohistochemistry were consistent with a NA, characterized by

hyperplasia with localized necrosis (Figure 2). At postoperative

follow-up, the patient’s left nipple did not show symptoms similar

to those before. Breast ultrasound examinations over the next three

years showed no significant abnormalities. The patient expressed

satisfaction with the treatment process during subsequent visits.
Discussion

NA, also known as erosive adenomatosis, florid papillomatosis,

florid adenomatosis, subareolar duct papillomatosis, and papillary

adenoma, is a benign epithelial proliferative lesion of the breast

characterized by duct-like structures involving the superficial duct

orifices of the nipple, surrounding stroma, and often contiguous

overlying epidermis (1, 5, 6). NA typically occurs in patients age 40-

50s. The most common symptom is bloody nipple discharge. Pain

and tenderness have rarely been reported only rarely (7). The

management of NA begins with diagnostic mammography and

breast ultrasonography to delineate the extent of the nipple

abnormality and exclude malignancy. While mammograms are

generally normal, breast ultrasonography typically shows a well-

defined hypoechoic mass with internal vascularity located within

the nipple (2). There are three main histological subtypes of NAs:

(1) epithelial hyperplasia, with tubular, solid papillary, and

pseudocribriform patterns; necrosis might be present; (2) adenosis

type, where the adenoma is within the dermis; and (3)

pseudoinfiltrating type, with distorted ducts and squamous cysts

without epithelial hyperplasia (8). Benign proliferation of
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lactiferous ducts and disorganized growth of both luminal

epithelial and myoepithelial cells in the ducts are important

findings for distinguishing NA from invasive breast carcinoma

(9). In our case, the presence of these two types of cells were

confirmed using immunohistochemistry.

NAs are benign breast diseases. However, Josephine et al.

reported a case of low-grade adenosquamous carcinoma arising in

association with NA, indicating the possibility of progression to

malignant disease (10). NAs are easily misdiagnosed as PD when

ulceration occurs; however, no histological features of Paget disease

are observed microscopically. These adenomas usually exhibit

common ductal hyperplasia, making them difficult to differentiate

from breast cancer (11). In Liu’s study, most cases of nipple PD are

accompanied by malignant lesions in other areas of the breast,

which can help in the differential diagnosis of NAs and PD (3).

However, Sam et al. reported the case of a patient who presented

with concurrent NA and breast malignancy. This patient had an

adenoma in her left breast nipple and an invasive lobular carcinoma

in her right breast (12). Surgical treatment and pathological

evaluation are the primary approaches for definitive diagnosis to

exclude potential malignancies (13, 14). However, recurrence has

been reported to be as high as 25–55% following incomplete

excision (15). The standard approach for the treatment of NA is

complete excision of the nipple, or even the nipple-areolar complex,

to ensure negative histological margins and prevent recurrence. If

the tumor does not invade the dermal papilla or epidermis, Mohs

microsurgery and cryotherapy may be considered to preserve the

nipple integrity (16). Joshua et al. reported the case of a 26-year-old

patient treated with Mohs micrographic surgery to successfully

preserve the nipple-areolar complex for cosmetic purposes (17).
FIGURE 2

Postoperative histology and immunohistochemistry results: (A) Under low magnification, the ductal epithelium exhibits papillary hyperplasia (×100).
(B) Under high magnification, the ductal epithelium shows active hyperplasia (×400). (C) CK5/6 staining shows positive expression in the hyperplastic
ductal epithelium (×400). (D) p63 staining is positive in the myoepithelium surrounding the hyperplastic ductal epithelium (×400).
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Conclusion

Mammography, magnetic resonance imaging, and conventional

ultrasonography have yet to be of limited benefit in the diagnosis

and differentiation of NAs from malignancies. Multimodal

ultrasonography including gray-scale ultrasound, color Doppler

flow imaging, ultrasound elastography and contrast-enhanced

ultrasound, can provide a full range of ultrasound imaging

features to assist in diagnosis (18, 19). In this case, multimodal

ultrasound revealed a well-defined hypoechoic nodule in the nipple

with abundant blood flow, hard texture, and high enhancement in

contrast mode. Moreover, the lesion exhibited well-defined margin

with fast-in-fast-out enhancement and no expansion of the

enhancement was observed.
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