Journal of Breast Imaging, 2022, 408412

doi:10.1093/jbi/wbac019

Radiologic-Pathologic Correlation

Received: December 14, 2021; Editorial Acceptance: February 27, 2022
Published Online: May 8, 2022

OXFORD

Radiologic-Pathologic Correlation

Nipple Adenoma: Correlation of Imaging
Findings and Histopathology

Madeline E. Leo, MD,"® Gloria J. Carter, MD,2 Uzma Waheed, MD,3*
Wendie A. Berg, MD, PhD?"

'University of Pittsbhurgh Medical Center, Department of Radiology, Pittsburgh, PA, USA; 2Magee-Womens Hospital
of UPMC, Department of Pathology, Pittsburgh, PA, USA; ®University of Pittsburgh School of Medicine, Magee-
Womens Hospital of UPMC, Department of Radiology, Pittsburgh, PA, USA; *Stanford University School of Medicine,
Department of Radiology, Palo Alto, CA, USA

*Address correspondence to W.A.B. (e-mail: wendieberg@gmail.com)

Abstract

Nipple adenomas (NAs) are benign neoplasms composed of papillary hyperplasia of the epithe-
lium of the major lactiferous ducts. Patients with NA may report bloody nipple discharge and
clinically may resemble Paget disease, raising concern for malignancy. Mammographically, NAs
are often occult. US can show a hypervascular circumscribed mass centered within the nipple
with varying echogenicity. Diagnosis is usually made on punch biopsy or excision, but breast radi-
ologists should be aware of this entity. Malignancy can be found elsewhere in the ipsilateral or
contralateral breast, or very rarely may directly extend to involve an NA, but published experience

with concurrent malignancies is small. We describe the radiologic-pathologic correlation of NAs.
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Introduction

Described in 1955 by Jones as “florid papillomatosis of the
nipple ducts,” nipple adenomas (NAs) are benign prolifera-
tive neoplasms of the epithelium of the major lactiferous
ducts and involve the superficial duct orifices of the nipple
(1,2). They present clinically as unilateral, palpable, or vis-
ible changes in the nipple with friable tissue (Figure 1) with
or without erythema, or they may be clinically occult. The
nipple can appear eroded or focally ulcerated with resultant
bleeding that may be perceived as bloody nipple discharge,
and an exudative crust can form that mimics eczematoid
change, as in Paget disease (2-5). Nipple adenoma is a rare
diagnosis, most often occurring in adult women with average
age of 45 years (4,6-8). Nipple adenomas have been reported
in baby girls as young as 5 months of age (9), ranging up
to women aged 70 years and older (4,6). Rare reports have
documented NA in men (10). Nipple adenomas typically re-
quire biopsy or surgical excision for diagnosis (11-14).

Imaging Findings

Nipple adenomas are often occult mammographically, sec-
ondary to small size and suboptimal evaluation of the nipple
(8,13). The nipple may appear asymmetrically enlarged
(15,16). Magnification views may be performed in the setting
of nipple discharge, but calcifications are not typically seen in
NA. Rather, suspicious calcifications or other suspicious find-
ings may be noted elsewhere and may be due to concurrent
malignancy (Figures 2 and 3).

On US, normal lactiferous ducts are hypo- to an-
echoic and extend from the nipple in a radial fashion
(17). Sonographic evaluation of the nipple can be tech-
nically challenging, particularly because of acoustic
shadowing deep to the nipple-areolar complex. Some
techniques described to assist with optimal evaluation
of the nipple on US include angling the probe from
tissue adjacent to the nipple to evaluate tissues directly
behind the nipple (using peripheral compression on the
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“flatten” the nipple itself and allow better visualization

Key Messages (13,18). Nipple adenomas can be seen as circumscribed,

* Nipple adenomas are rare benign neoplasms that can slightly hypoechoic masses centered within the nipple

clinically resemble Paget disease and cause nipple ero- (Figures 1, 3 and 4). Internal vascularity is typically

sion. present (Figures 1-4) (8,12,13). Posterior features vary

* Nipple adenomas are almost always mammographically (8,15,19). Imaging features are indistinguishable from a
occult but may be seen on US as hypervascular oval papilloma within the nipple.

masses that are usually isoechoic to hypoechoic and When seen on MRI, NAs can demonstrate hyperintense

confined to the nipple or intensely enhancing oval signal on pre-contrast T1- and T2-weighted imaging (19).

masses in the nipple with washout kinetics on MRI. Contrast-enhanced MRI will typically show avid homo-

* Further study is needed to clarify the relationship, if any, geneous focal nipple enhancement with washout kinetics

between nipple adenomas and concurrent or increased (Figure 1). Some NAs may be overlooked on MRI sec-

risk of breast malignancy. ondary to the normal nipple enhancement, but asymmetric

increased enhancement can be observed (Figure 1) (13).

. . Rim enhancement (Figure 1) and thickening of the nipple-
distal aspect of the transducer), using a glob of gel or a

areolar complex on MRI have uncommonly been observed
(15,19).

standoff pad (Figure 2), and using a rolled nipple tech-
nique (typically over the non-scanning index finger) to

Figure 1. Images of a 54-year-old female with a six-month history of spontaneous bloody right nipple discharge following poor healing of
a nipple laceration. After initial mammographic and sonographic evaluation failed to show an etiology for the bloody discharge, she was
referred for MRI. A: Clinical photograph demonstrates a prominent right nipple with hyperemic “raspberry-like” distortion of the nipple.
B: Axial maximum intensity projection (MIP) image of first post-contrast MRI subtraction shows asymmetric strong enhancement of the right
nipple (arrow) and non-mass enhancement in the outer left breast (curved arrow). C: Axial T1-weighted, fat-suppressed first post-contrast
breast MRl shows a rim-enhancing 10-mm oval mass in the right nipple (left, arrow) with washout kinetics (right, arrow). D: MRI-directed
transverse US of the right nipple (left) demonstrates a subtle, slightly hypoechoic, heterogeneous, 1-cm, ovoid mass within the right nipple
(arrow), with internal vascularity on power Doppler (right, arrow). E: Histopathology (hematoxylin and eosin, 4x) from punch biopsy shows
proliferating ductal structures with usual ductal hyperplasia consistent with nipple adenoma (arrows). Myoepithelial cell nuclei (which can
be highlighted with immunohistochemical stain for p63) surround each individual ductal structure. F: Axial T1-weighted, fat-suppressed
contrast-enhanced breast MRI with kinetic overlay better demonstrates a 3.3-cm linear non-mass enhancement in the outer left breast
(curved arrow). The patient underwent MRI-guided biopsy, followed by breast-conserving surgery, with final pathology demonstrating two
foci of invasive lobular carcinoma, measuring 1.6 cm and 0.8 cm, on a background of lobular carcinoma in situ. Two left axillary lymph nodes
were negative for carcinoma. Surgical pathology from the right nipple confirmed nipple adenoma.
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Figure 2. Images of a 69-year-old woman with bloody left nipple discharge, retraction, and discoloration due to nipple adenoma. Physical examination
reported firmness and bluish discoloration of the left nipple. A: Spot magnification mediolateral mammographic image of the left breast demonstrates
an area of architectural distortion at the 12-o'clock position in the retroareolar left breast (arrow) with a few associated amorphous calcifications. The
left nipple was mammaographically unremarkable. B: On US, no discrete mass was seen in either nipple (right on left and left on right). C: Transverse
power Doppler image shows hypervascularity of the left nipple (right-hand image) compared to the right. D: Additional transverse sonographic
evaluation of the left breast (using a standoff pad) revealed a 15-mm hypoechoic, irregular mass at the 12-o’clock position, 1 cm from the nipple
(open arrow), with posterior shadowing, corresponding to the mammographic distortion. US-guided core-needle biopsy showed radial scar with
microcalcifications, ductal epithelial hyperplasia, and sclerosing adenosis; associated grade 1 ductal carcinoma in situ was found at excision.
E: Histopathology (hematoxylin and eosin, 4x) from punch biopsy of the left nipple shows proliferation of irregular ductal structures (arrows), some of
which demonstrate usual ductal hyperplasia, extending to multiple margins of the biopsy, consistent with nipple adenoma.

Figure 3. This 66-year-old woman presented with non-spontaneous left bloody nipple discharge, with a nodular mass in the left nipple on
exam.A: Spot magnification craniocaudal view of the left breast demonstrates fine linear calcifications spanning 5 mm approximately 3 cm
from the nipple in the 1-o0’clock position (curved arrow). No obvious nipple abnormality was evident mammographically. Transverse US of
the left nipple (B) demonstrated a subtle, circumscribed, hypoechoic, 9-mm, oval mass (arrow) centered within the nipple, with minimal
posterior enhancement, that was hypervascular on color Doppler (C) (arrow). D: Histopathology (hematoxylin and eosin, 4x) from nipple
punch biopsy shows proliferation of irregular ductal structures (arrows) with usual ductal hyperplasia, consistent with nipple adenoma.
This patient also underwent stereotactic left breast biopsy of the calcifications, which demonstrated ductal carcinoma in situ (DCIS),
nuclear grade 2. Left segmental mastectomy including left nipple resection confirmed nipple adenoma. Atypical ductal hyperplasia, lobular
carcinoma in situ, and atypical lobular hyperplasia were also seen in the 1-o’clock position, as well as multiple intraductal papillomas
without atypia, ductal epithelial hyperplasia, and fibrocystic changes. No additional DCIS was seen in the surgical specimen.
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Figure 4. Images of a 68-year-old postmenopausal female with itching and bleeding of the left nipple for several months due to nipple
adenoma. On exam, the left nipple was swollen and erythematous with excoriation (not shown). Mammogram was unrevealing (not
shown). Transverse US of the left breast (A) shows a subtle round circumscribed isoechoic mass (arrows) within the nipple, with posterior
enhancement, and color Doppler (B) demonstrates increased internal vascularity within the mass. The patient was referred to surgery and
underwent an excisional biopsy of the left nipple, which demonstrated nipple adenoma with focal skin ulceration, negative for malignancy.
C: Histopathology (hematoxylin and eosin, 2x) demonstrates a predominantly papillary growth pattern (arrows) with epidermal ulceration

(asterisk), consistent with nipple adenoma.

Pathologic Findings

Early pathologic descriptions of NAs cited gray, firm,
granular tumors on gross pathology, with microscopic crib-
riform patterns of papillary hyperplasia involving large lac-
tiferous ducts (1,4). Di Bonito et al (3) described 13 cases
of NA with clinical-pathologic correlates. Importantly, con-
sistent with benign entities, a distinct double layer of epi-
thelial and myoepithelial cells is maintained throughout the
proliferation of ductules (3). The florid papillomatosis often
seen in NA can mimic a large duct papilloma. Uncommonly,
a superficially located solitary central intraductal papilloma
can present with bloody nipple discharge but can be dis-
tinguished from NA as it is limited to a single ductal unit
and lacks an adenomatous component that is present in NA
(9,12).

Myoepithelial cells are arranged peripherally and can
be highlighted with immunohistochemical stains, such as
smooth muscle actin and p63 (3,15,20). There is no well-
defined border to NA microscopically (Figures 1-4). The
most common breast lesion in the differential diagnosis of
NA is invasive ductal carcinoma, particularly tubular car-
cinoma, which can otherwise mimic sclerosing adenosis.
Preservation of the myoepithelial cell layer rules out invasive
ductal carcinoma.

The skin changes seen in NA can be attributed to ductal
proliferation (Figure 4) in close proximity to the skin. The
epithelium is easily abraded, causing the appearance of
focal ulceration and possibly bleeding. In contrast, the skin
changes in Paget disease result from infiltration of squa-
mous epithelium by in situ neoplastic cells with disruption
of squamous cell-cell junctions. The resulting scaling ex-
udate and eczematoid changes are often rather extensive.
There is often underlying ductal carcinoma in situ with or
without invasive carcinoma in Paget disease. In contrast to
ductal carcinoma in situ, necrosis is rarely observed in NA
(2,4,21).

Discussion

Nipple adenoma is a benign entity that can be difficult to recog-
nize clinically and on imaging, with presentation mimicking be-
nign papilloma. The major diagnostic dilemma is distinguishing
NA from Paget disease (3,17). Both NA and Paget disease can
present with unilateral nipple enlargement or swelling, nipple
nodules, skin changes including erosion, ulceration, or ery-
thema, and/or sanguineous nipple discharge (4,5). Infection or
inflammatory conditions have some overlapping features with
NA but can be recognized as having distinct clinical presenta-
tion with erythema, edema, and skin thickening (12,19). Breast
radiologists should include evaluation of the nipple itself and
be aware of conditions that arise within the nipple.

Because of nonspecific clinical and imaging features, diag-
nosis largely relies on histologic and pathologic evaluation,
with biopsy cited as the gold standard for diagnosis (14).
Less aggressive histologic characteristics, including preserved
myoepithelial layer and a lack of atypia, are consistent with
benign etiology, although these are nonspecific and can be
seen in other subareolar papillary-type tumors (1).

Traditionally, complete surgical excision is recommended,
given the nonspecific presenting clinical findings, concern for ma-
lignant processes such as Paget disease associated with such find-
ings (9,13), and to prevent recurrence (5,11,22). Delayed resection
is suggested in pediatric cases because of the increased morbidity
involved with partial nipple removal prior to breast maturity (9).

A search of our pathology database from 2007 to 2021
under an institutionally approved quality improvement
protocol revealed 32 women with NA, 31 of which had ad-
equate clinical data. One woman was diagnosed with NA at
the age of 38 years upon surgical excision and had local recur-
rence approximately six years later. Of the 31 cases, 6 (19%)
had concurrent breast malignancy at the time of NA diag-
nosis, including 3 of the presented cases (Figures 1-3). Four
of these concurrent malignancies were elsewhere in the ipsilat-
eral breast and 2 were in the contralateral breast. There is no
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known direct association of NA with malignancy, though the
published experience with NA is small. A small case series of
5 patients reported concurrent diagnoses of either infiltrating
ductal carcinoma or intraductal carcinoma (23). Another
study demonstrated concurrent ipsilateral carcinoma in 14%
(7/49) of women with NA (24). Importantly, there may be as-
certainment bias in that women with current breast cancer will
undergo careful clinical evaluation of their breasts by a breast
surgeon that may lead to diagnosis of incidental NA. Nipple
adenoma may be asymptomatic and occult on imaging, and
thus never be reported in some patients (19). Additionally, pa-
tients presenting with concurrent NA and carcinomas may be
more often reported in the literature. Further study is neces-
sary to discern whether NA could comprise a type of high-risk
lesion and potentially warrant, for example, MRI evaluation
for concurrent malignancy prior to excision.

Conclusion

In conclusion, NA is a benign diagnosis involving the major
lactiferous ducts. Although benign, the nonspecific clinical
presentation and features resembling Paget disease account
for the necessity of biopsy and/or resection. Imaging features
are subtle and awareness of this entity may facilitate its rec-
ognition and radiologic-pathologic correlation. Imaging may
show concurrent malignancy elsewhere. Nipple adenoma can
locally recur if not completely excised. Breast radiologists
should be aware of this uncommon cause of clinical change in
the appearance of the nipple and perceived nipple discharge.
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