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Abstract

Background: Nipple adenoma is a very uncommon, benign proliferative process of lactiferous ducts of the nipple.

Clinically, it often presents as a palpable nipple nodule, a visible nipple skin erosive lesion, and/or with discharge

from the surface of the nipple skin, and is primarily seen in middle-aged women. Resultantly, nipple adenoma can

clinically mimic the presentation of mammary Paget’s disease of the nipple. The purpose of our current case report

is to present a comprehensive review of the available data on nipple adenoma, as well as provide useful information to

health care providers (including dermatologists, breast health specialists, and other health care providers) who evaluate

patients with dermatologic conditions of the breast skin for appropriately clinically recognizing, diagnosing, and

treating patients with nipple adenoma.

Case presentation: Fifty-three year old Caucasian female presented with a one year history of erythema and

induration of the skin of the inferior aspect of the right nipple/areolar region. Skin punch biopsies showed

subareolar duct papillomatosis. The patient elected to undergo complete surgical excision with right central

breast resection. Final histopathologic evaluation confirmed nipple adenoma. The patient is doing well

31 months after her definitive surgical therapy.

Conclusions: Since nipple adenoma represents a benign proliferative process of the nipple, complete surgical

excision is curative. However, the coexistence of nipple adenoma and ipsilateral or contralateral breast cancer is

well reported in the literature. The potential for a direct causal link or association of nipple adenoma and breast

cancer cannot be fully excluded.
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Background

The accurate diagnosis of breast diseases is of para-

mount importance to both patients and clinicians. It

is highly impactful on treatment planning, prognosti-

cation, and the resultant financial and psychosocial

consequences. In the United States, breast cancer

ranks second only to skin cancers among all new

cancer cases diagnoses among women, with breast

cancer representing 29 % of all new cancer case

diagnoses among women [1]. In light of these stag-

gering breast cancer statistics, it is important to

recognize benign breast conditions (including condi-

tions affecting the skin of the breast) which can clin-

ically and histologically mimic malignant conditions

of the breast. One such benign breast entity is nip-

ple adenoma (NA).

NA is a very uncommon condition of the breast, pri-

marily seen in middle-aged women, and representing a

benign proliferative process of lactiferous ducts of the

nipple [2–130]. Clinically, it often presents as a palp-

able nipple nodule, a visible nipple skin erosive lesion,

and/or with discharge from the surface of the nipple

skin. When NA is noted to have visibly eroded through

the skin of the nipple, it can readily clinically mimic a

case of mammary Paget’s disease of the nipple or an

even more rare case of squamous cell carcinoma of the

nipple. A nipple biopsy confirmation and subsequent

complete surgical excision remain the gold standard for

diagnosis and treatment of NA. However, more re-

cently, alternate approaches have been suggested. New

diagnostic tools include dermatoscopic examination

(i.e., diascopy) [127], touch prep cytology [124], curet-

tage/scrape cytology [117, 129] and fine needle aspiration

[46, 47, 56, 70, 90, 124]. Alternate treatment interventions

include Mohs micrographic surgery [76, 84, 98], nipple

splitting enucleation of the NA [80, 116, 119], and

cryotherapy [74].

It is likely that NA represents an under-recognized

condition amongst any patient presenting with an ab-

normality of the skin of the nipple/areolar region. As

such, patients may have symptoms for many months to

many years before presenting to a health care provider

for evaluation. Resultantly, the literature on NA has

been somewhat limited, and has primarily consisted of

multiple case reports and small case series, although a

few larger case series do exist [3–130]. The purpose of

our current case report is to present a comprehensive

review of the available data on NA, as well as provide

useful information to health care providers (including

dermatologists, breast health specialists, and other

health care providers) who evaluate patients with der-

matologic conditions of the breast skin for appropri-

ately clinically recognizing, diagnosing, and treating

patients with NA.

Case presentation

A 53 year old Caucasian female with a past medical his-

tory of right eye choroidal melanoma presented with a

one year history of erythema and induration of the skin

at the junction of the inferior aspect of the right nipple

profile and surrounding areolar skin (Fig. 1a). The pa-

tient had subsequently been treated with the application

of topical steroids and topical antibiotics to the right

nipple profile and surrounding areolar skin for the dur-

ation of approximately 5 months, and showed no clinical

improvement. No palpable intraparenchymal breast

masses were detected on clinical breast examination

within either breast. A bilateral digital mammogram per-

formed approximately seven months before presentation

was within normal limits. Dermatoscopic findings re-

vealed increased red serpiginous and annular structures

most prominent at the 6 o’clock position of the right

nipple profile (Fig. 1b).

An initial 3 mm punch biopsy of the skin at the junc-

tion of the inferior aspect of the right nipple profile and

surrounding areolar skin was obtained by a dermatolo-

gist and histopathologic evaluation was reported to show

subareolar sclerosing duct hyperplasia without abnor-

malities of the skin. Subsequently, one month later, a lar-

ger 6 mm punch biopsy was performed by a breast

surgical oncologist to the same region of the right breast

and histopathologic evaluation was reported to show

adenosis and associated usual type ductal hyperplasia,

consistent with subareolar duct papillomatosis. No aty-

pia or malignancy was identified within either of the two

sequential skin punch biopsy specimens. Repeat diagnos-

tic digital mammography was performed on the patient

during her evaluation by the breast surgical oncologist,

and showed stable, benign-appearing right breast calcifi-

cations, and no suspicious mammographic findings

within the right subareolar region or elsewhere within

the right breast.

The patient was subsequently taken to the operating

room (Fig. 2), and elected to undergo a right central

breast resection, consisting of surgical excision of the

right nipple profile, adjacent surrounding areolar skin,

and superficial underlying breast and subcutaneous tis-

sues (Fig. 3a-c). The patient elected to simply have pri-

mary skin closure of her right breast surgical incision

site, and without any attempt at cosmetic reconstruction

of a right “neo-nipple” (Fig. 3d).

Histopathologic evaluation by a breast-specific patholo-

gist of hematoxylin and eosin stained sections from the

right central breast resection specimen revealed a well-

circumscribed, compact proliferation of tubular glands

within the nipple stroma and nipple skin dermis (Fig. 4a).

The lesion appeared centered in the reticular dermis, with

focal extension into the papillary dermis. The overlying epi-

dermis showed acanthosis, but was not directly involved by
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the lesion itself. Epidermal ulceration was not identified. At

medium power, an adenosis pattern with proliferation of

benign tubular glands was seen (Fig. 4b). At high power,

several glands showed usual type ductal hyperplasia and

apocrine metaplasia (Fig. 4c and d). A medium power

hematoxylin and eosin stained section (Fig. 5a) and the cor-

responding immunohistochemical stained sections (Fig. 5b,

c and d) are shown collectively in Fig. 5. Immunohisto-

chemical stains for p63 (antibody BC4A4, BioCare Medical

Inc., Concord, CA; Dilution 1:300 HIER, Bond Epitope Re-

trieval solution 1, Bond Autostainer) and smooth muscle

myosin heavy chain (antibody SMMS-1, Dako, Carpinteria,

CA; Dilution 1:350 HIER, Bond Epitope Retrieval solution

1, Bond Autostainer) confirmed the presence of myoepithe-

lial cells surrounding the glands (Fig. 5b and c). CK5 (anti-

body XM26, Novocastra, Buffalo Grove, IL; Dilution 1:150

HIER, Bond Epitope Retrieval solution 2, Bond Autostai-

ner) showed a mosaic pattern of reactivity in foci of usual

type ductal hyperplasia (Fig. 5d). Therefore, a final patho-

logic diagnosis of NA was given. There was no histologic

evidence of atypia or malignancy identified within the sub-

mitted specimen at the time of histopathologic evaluation.

The patient has continued regularly scheduled follow-up

with her dermatologist and her surgical oncologist. At the

current time, some 31 months after her definitive surgical

therapy to her right breast, the patient remains without any

evidence of any recurrent process within her right breast.

Discussion/review

Definition

NA is a benign proliferative process of lactiferous ducts

of the nipple [2–130]. Historically, NA has been known

Fig. 1 Initial clinical appearance of right nipple. a Close-up view of the initial appearance of the right nipple profile and surrounding areolar skin

(only visualizing the lower one-half portion of the right nipple profile and surrounding areolar skin), with erythema and induration of the skin at

the junction of the inferior aspect of the right nipple profile and surrounding areolar skin. b Diascopy examination was performed showing the

dermatoscopic view of the same lesion of the right nipple profile, demonstrating red serpiginous and annular structures which are most prominent at

the 6 o’clock position of the right nipple profile
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by a variety of other names in the literature, including

nipple duct adenoma, papillary adenoma of the nipple,

florid papillomatosis of the nipple, florid adenomatosis

of the nipple, erosive adenomatosis of the nipple, papil-

lomatosis of the nipple, subareolar sclerosing duct

hyperplasia of the nipple, subareolar duct papillomatosis

of the nipple, and superficial papillary adenomatosis of

the nipple. NA was first described by Jones [3] in 1955

as “florid papillomatosis of the nipple ducts”. Ten years

later in 1965, Taylor and Robertson [15] argued that the

name “adenoma of the nipple” be used to describe such

tumors with adenomatous proliferation into nipple

stroma with little to no proliferation into the lumen of

the nipple ducts. They differentiated an adenoma of the

nipple as a separate process from that of ductal papillo-

matosis of the nipple [15]. Later on in 1972, in a report

of 65 patients, Perzin and Lattes [26] argued for the

name “papillary adenoma of the nipple” to describe what

had previously been reported as florid papillomatosis of

the nipple, adenoma of the nipple, florid adenomatosis

of the nipple, subareolar duct papillomatosis of the nip-

ple, and erosive adenomatosis of the nipple. After de-

cades of reporting on this entity of the nipple in a

fashion that has both separated and lumped the various

suggested terminologies, the current accepted definition

decided upon by the 2012 WHO classification of breast

tumors was designated as “nipple adenoma” (NA) [2].

Histopathologic features

Histologically, NA can appear similar to other breast

conditions (including syringomatous adenoma of the

nipple, intraductal papilloma, adenomyoepithelioma,

ductal carcinoma in situ, and invasive ductal carcinoma)

Fig. 2 Subsequent appearance of the entire right nipple profile and

surrounding areolar skin after the initial 3 mm skin punch biopsy

and the subsequent 6 mm skin punch biopsy at the 6 o’clock position

of the right nipple with surrounding erythema and induration

Fig. 3 Surgical excision. a Planned elliptical-shaped surgical excision site for right central breast resection of right nipple profile and adjacent surrounding

areolar skin prior to surgical excision. b Surgical excision bed after right central breast resection of right nipple profile and adjacent surrounding areolar skin.

c Surgical excision specimen, consisting of right nipple profile, adjacent surrounding areolar skin, and superficial underlying breast and

subcutaneous tissues. d Surgical closure of right central breast resection site without reconstruction of a “neo-nipple”, as per

patient preference
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as well as several dermatologic lesions (including syr-

ingoma of the skin, hidradenoma papilliferum, and

syringocystadenoma papilliferum) [2, 15, 23, 26, 52,

118, 131]. The major histologic features of NAs are

that they represent a ductal proliferation of glandlike

structures within the stroma of the nipple, and gener-

ally have fairly well circumscribed borders but without

encapsulation [8, 15, 23, 26, 52, 118]. Sclerosis/fibrosis

may distort glands, mimicking an invasive growth pat-

tern. Adenosis, cystic dilation, ductal hyperplasia, pap-

illary hyperplasia, apocrine metaplasia, squamous

metaplasia, and keratin cysts can be seen to varying

degrees in NAs. Immunohistochemical stains can be

useful to highlight the presence of two cell layers (i.e.,

epithelial and myoepithelial cells) [118, 132]. Specific-

ally, p63, p40, calponin 1, h-caldesmon, CK5/6, CD10,

or alpha smooth muscle actin and smooth muscle my-

osin can be used to highlight the presence of myoe-

pithelial cells. Cytokeratin CK7 highlights the ductal

epithelium and support the diagnosis. Recently, 5-

hydroxymethylcytosine, an epigenetic modifier, has

been suggested as a putative marker for NA [128].

The growth of NAs into the overlying dermis and

epidermis, as well as erosion/ulceration through the

epidermis is not infrequently seen [26, 52]. Interest-

ingly, some cases which clinically appear to represent

the erosion/ulceration of the NA through the epidermis

are actually not due to erosion/ulceration of the NA

through the epidermis, and instead represent the dilata-

tion of major nipple ducts and the direct exposure of

the papillomatous lesion lining those major nipple

ducts to the surface of the nipple [26].

According to the WHO Classification of Tumours of the

Breast [2], the 4 most common recognized histological

subtypes of NA are: (1) adenosis type; (2) epithelial hyper-

plasia or papillomatosis type; (3) sclerosing papillomatosis

or pseudo-infiltrating type; and (4) mixed type. The ade-

nosis type shows proliferating glands extending from

Fig. 4 Histologic examination of the excised right nipple tissue. a Low Power (hematoxylin and eosin, 2×): Shows a circumscribed, compact

aggregate of tubules within the nipple stroma and nipple skin dermis. b Medium Power (hematoxylin and eosin, 20×): Shows adenosis with

proliferation of benign tubular and oval glands. c High Power (hematoxylin and eosin, 40×): Several glands show usual type ductal hyperplasia.

d High Power (hematoxylin and eosin, 40×): Several glands show apocrine metaplasia
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collecting ducts, is localized to the dermis, and typically

lacks hyperkeratosis, inflammation, erosion, and/or ulcer-

ation. The papillomatosis type primarily has epithelial

hyperplasia of the collecting duct epithelia and hyperplas-

tic glandular ducts and is the type most commonly mis-

taken for mammary Paget’s disease of the nipple. In the

sclerosing papillomatosis type, a pseudo-infiltrating pat-

tern is distinguished by a prominence of proliferating epi-

thelium into the stroma. Lastly, the mixed type may show

features of any of the other three aforementioned sub-

types. The patient presented in our current case report

had both histologic evidence of adenosis and hyperplasia,

most consistent with a mixed type of NA. It is our own

personal opinion that most NAs will histologically display

features in common across more than one of the afore-

mentioned subtypes. Thus, the histological subtyping of

NAs is somewhat arbitrary secondary to shared histologic

features that can be seen within any given NA, and the re-

sultant clinical relevance of the histological subtyping of

NAs remains in question.

Clinical presentation

NA most typically presents in women in their 4th and

5th decades of life [26, 52]. However, it has also been re-

ported in men [2, 12, 14, 20, 31, 44, 90, 96, 104, 107,

112, 123], as well as throughout childhood [86, 99, 106].

While most cases of NA are unilateral, there have been

rare reports of bilateral disease [22, 28]. The initial clin-

ical presentation is most often that of nipple skin ero-

sion, crusting, inflammation, erythema, itching, and/or

associated pain of the nipple region [3–130]. The finding

of serous and/or sanguineous discharge from the skin

surface of the nipple profile is commonly reported as an

initial presenting symptomatology and is generally sec-

ondary to the presence of a nipple skin erosive lesion.

However, this serous and/or sanguineous discharge is

often confused with genuine nipple discharge from the

ducts within the nipple profile itself. In the more ad-

vanced presentations of NA, the nipple may become

firm, nodular, and/or deformed. Clinically, NA may

resemble mammary Paget’s disease of the nipple,

Fig. 5 Immunohistochemical studies supporting the diagnosis of nipple adenoma. a Medium power (hematoxylin and eosin, 10×): Shows

adenosis and usual type ductal hyperplasia. b Smooth muscle myosin heavy chain (10×) and (c) p63 (10×): Highlight the presence of

myoepithelial cells surrounding benign glands. d CK5 (10×): Shows mosaic pattern of reactivity in foci of usual type ductal hyperplasia
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squamous cell carcinoma of the nipple, eczema, psoria-

sis, or skin infection. Lastly, cases of NA have even

rarely been reported to have arisen from a supernumer-

ary mammary gland location [37, 109, 113].

Diagnosis

The gold standard for making the most definitive final

diagnosis of NA is histopathologic examination of a

completely excised lesion [3–130]. However, nipple tis-

sue biopsy with histopathological evaluation and con-

firmation prior to complete lesion excision is highly

recommended. Imaging studies, including mammog-

raphy and breast ultrasound are generally unable to

provide adequate information for confirming the pres-

ence of NA due to the similarity in tissue density of the

nipple to the surrounding skin and the underlying

breast tissue [129]. However, digital mammography

should always be considered for ruling out any mam-

mographic abnormalities in the underlying breast tissue

when a patient presents with any significant nipple

symptomatology. Breast ultrasound has been reported

by some to be a potential useful tool for identifying

NA, as based upon the findings of homogenous echo-

genicity and hypervascularity [79, 103, 105, 116], while

others have found its use limited and inconclusive

[129]. Breast magnetic resonance imaging has also been

reported to allow for characterization of NA [81, 95,

111]. In addition to microscopic tissue section examin-

ation of excised tissues using hematoxylin and eosin

and immunohistochemical techniques, cytologic exam-

ination using touch prep cytology [124], curettage/

scrape cytology [117, 129] and fine needle aspiration

[46, 47, 56, 70, 90, 124] has also been evaluated. Ozaki

et al. [124] reported four cases of NA in which cyto-

logic examination by brush cytology, aspiration cy-

tology, and/or tumor imprint cytology were used to

aide in the benign or malignant characterization of

such lesions. All four of these NA cases showed a small

to large papillary cluster of epithelial cells, round to

oval nuclei, and with three of the four cases also having

attached myoepithelial cells.

Dermatoscopic examination (i.e., diascopy) has also

been proposed as a potentially useful diagnostic modality

[127]. In 2015, Takashima et al. [127], reported a single

case of NA in a 57-year old Japanese woman presenting

with erosive erythema. Dermatoscopic evaluation of the

nipple lesion showed linear, cherry-red structures

thought to be representative of neoplastic tubular lu-

minal openings of the NA. Interestingly, the dermato-

scopic photography of the patient presented in our

current case report demonstrated red serpiginous and

annular structures rather than linear cherry-red struc-

tures as reported by Takashima et al. [127].

Treatment

It is universally agreed upon that complete surgical exci-

sion of the entire NA is important for preventing local

recurrence [3–130]. As in our particular case, complete

surgical excision has traditionally been accomplished by

resection surgical excision of the right nipple profile, ad-

jacent surrounding areolar skin, and superficial under-

lying breast and subcutaneous tissues [38, 118, 129].

However, more limited forms of complete surgical exci-

sion of the entire NA have been reported using a wedge

resection technique [93, 94, 129], as well as a nipple

splitting enucleation technique via a trans-nipple longi-

tudinal incision made down through the long axis of the

nipple profile to expose and extract the NA [80, 116,

119]. Likewise, Mohs micrographic surgery has been re-

ported to be successfully used for NA excision and is

thought to be curative [76, 84, 98]. Lastly, cryotherapy

has been reported as a novel technique for eradication

of a NA [74].

The potential for local recurrence of NA is always a

concern with utilization of any of these more limited

forms of complete lesion removal. When a NA grows

from the nipple stroma and into the overlying dermis

and epidermis or erodes through the epidermis, more

limited forms of surgical excision, such as the nipple

splitting enucleation technique, should not be consid-

ered. In such cases, complete excision of all involved

nipple skin should be undertaken to assure complete le-

sion removal and to minimize the risk of local recur-

rence of the NA with the remaining nipple profile. In

the case presented herein, in which the nipple adenoma

clinically appeared to involve the nipple skin and histo-

logical was shown to involve the nipple dermis, our pa-

tient elected for complete surgical excision, primary skin

closure, and no attempt at cosmetic reconstruction of a

right “neo-nipple”. Since NA represents a benign prolif-

erative process of the nipple, complete surgical excision

is curative. It should be emphasized that any patient

with a history of NA should be encouraged to maintain

regular breast follow-up with continuation of annual

clinical breast exams by their healthcare providers and

annual digital screening mammography after successful

NA removal.

Is there an association between NA and breast cancer?

It is well documented that incidental breast cancer has

been detected at the time of the excision of a NA [2, 8,

12, 24, 26, 27, 48, 49, 52, 53, 57, 67, 75, 87, 121, 130].

While most of these incidental breast cancers are

found at the time of the initial NA excision, there are

rare cases in which breast cancer has been reported at

the site where a NA was previously biopsied or excised

[2, 24, 36, 53, 121]. Eusebi and Lester reported that 24

of 173 (13.9 %) cases of NA were associated with
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breast cancer [2]. Likewise, Rosen and Caicco reported

that 9 of 51 (17.6 %) cases of NA were associated with

breast cancer [52]. Nevertheless, it remains unclear as

to whether the presence of a NA represents a risk fac-

tor the subsequent development of breast cancer.

Additionally, it is unknown whether the incidence of

NA is greater in patients with a positive family history

of breast cancer [26, 52]. The coexistence of NA and

ipsilateral or contralateral breast cancer has been re-

ported in surgical specimens of breast tissue excised at

the time of breast cancer surgery [8, 12, 24, 26, 27, 48,

49, 52, 57, 67, 75, 87, 121, 130]. When ipsilateral NA

and carcinoma are synchronously observed within a

breast, they most often represent two independent le-

sions, with the site of carcinoma being located at a

distinct and separated geographic location from the

site of the NA. Furthermore, the relative incidence of

NA in patients with breast cancer versus patients

without breast cancer is not known. Despite these pre-

viously suggested associations, NA is itself not a ma-

lignant lesion of the breast. Nevertheless, a definitive

association of NA with the subsequent development of

breast cancer, as well as a direct causal link for the

transformation of a NA into a later developing breast

cancer process, cannot be fully excluded.

Conclusions

In summary, NA is a benign proliferative lesion of the

nipple. NA can be an important clinical mimic of mam-

mary Paget’s disease of the nipple. If sclerotic, NA may

even mimic invasive carcinoma histologically. The coex-

istence of NA and ipsilateral or contralateral breast can-

cer is well reported in the literature. In this regard, the

potential for a direct causal link or association of NA

and breast cancer cannot be fully excluded. Nipple tissue

biopsy with histopathological evaluation is the current

gold standard for diagnosis, but tools such as dermato-

scopy and cytology have been proposed as less invasive

diagnostic modalities. The standard-of-care treatment

for NA is complete surgical excision, but alternate treat-

ment interventions, such Mohs micrographic surgery,

nipple splitting enucleation, and cryotherapy, have been

used successfully in reported cases. Since NA is an un-

common and likely under-recognized phenomenon, it is

important to continue reporting on new NA cases and

to closely follow those patients over time. Such an ap-

proach may be useful for allowing us to continue to

learn more about its natural history and for attempting

to clarify the question of any potential direct causal link

or association of NA and breast cancer. In light of our

inability to exclude a direct causal link or association of

NA and breast cancer, it is very reasonable to encourage

patients with a history of NA to maintain regular breast

follow-up with continuation of annual clinical breast

exams by their healthcare providers and annual digital

screening mammography after successful NA removal.

Declarations

Consent

Written informed consent was obtained from the patient

for publication of this case report and any accompanying

images. A copy of the written consent is available for re-

view by the editor of this journal.

Abbreviations

NA: nipple adenoma.

Acknowledgements

The authors are grateful to the patient for allowing her case to be reported.

The content of this paper was previously presented as a poster presentation

at the Ohio Dermatologic Association Meeting in Columbus, Ohio on

October 26, 2013.

Authors’ contributions

GPS was involved in overall study design, data collection/analysis/

interpretation, writing of all drafts of the manuscript, and approved the

final version of the submitted manuscript. SCT and GT were involved

data collection/analysis/interpretation, editing drafts of the manuscript,

and approved the final version of the submitted manuscript. SPP was

involved in overall study design, data collection/analysis/interpretation,

writing of all drafts of the manuscript, and approved the final version of

the submitted manuscript.

Competing interests

The authors declare that they have no competing interests.

Author details
1Division of Dermatology, Department of Internal Medicine, The Ohio State

University Wexner Medical Center, Columbus 43210, OH, USA. 2Department

of Pathology, The Ohio State University Wexner Medical Center, Columbus

43210, OH, USA. 3Division of Surgical Oncology, Department of Surgery,

Arthur G. James Cancer Hospital and Richard J. Solove Research Institute and

Comprehensive Cancer Center, The Ohio State University Wexner Medical

Center, Columbus 43210, OH, USA.

Received: 4 February 2016 Accepted: 9 May 2016

References

1. American Cancer Society. Breast cancer facts & figures 2015–2016. Atlanta:

American Cancer Society, Inc; 2015. http://www.cancer.org/acs/groups/

content/@research/documents/document/acspc-046381.pdf.

2. Eusebi V, Lester S. Tumours of the nipple (chapter 12). In: Lakhani SR, Ellis

IO, Schnitt SJ, Tan PH, van de Vijver MJ, editors. WHO classification of

tumours of the breast. 4th ed. Lyon, France: IARC; 2012.

3. Jones DB. Florid papillomatosis of the nipple ducts. Cancer. 1955;8:315–9.

4. Nichols FC, Dockerty MB, Judd ES. Florid papillomatosis of nipple. Surg

Gynecol Obstet. 1958;107:474–80.

5. Gros CM, Le Gal Y, Bader P. [Erosive adenomatosis of the nipple]. Presse

Med. 1959;67:615–6 [French].

6. Le Gal Y, Gros CM, Bader P. [Erosive adenomatosis of the nipple]. Ann Anat

Pathol (Paris). 1959;4:292–304 [French].

7. Moulonguet P. [Florid papillomatosis of the nipple]. Mem Acad Chir (Paris).

1960;86:458–62 [French].

8. Handley RS, Thackray AC. Adenoma of nipple. Br J Cancer. 1962;16:187–94.

9. Adenoma of Nipple. Br Med J 1963;1(5330):563.

10. Degros R, Civatte J, Delzant O, Belauich S. Adenomatosis of the nipple. Bull

Soc Fr Dermatol Syphiligr. 1964;71:47–9.

11. Evans DD, Woodward W. Adenoma of a nipple. Med J Aust. 1964;2:712.

12. Burdick C, Rinehart RM, Matsumoto T, O’Connell T, Heisterkamp CW. Nipple

adenoma and Paget’s disease in a man. Arch Surg. 1965;91:835–9.

13. Peloux Y, Franco R. [Erosive adenomatosis of the nipple. Apropos of a case

observed in New Caledonia]. Med Trop (Mars). 1965;25:71–5 [French].

Spohn et al. BMC Dermatology  (2016) 16:4 Page 8 of 10

http://www.cancer.org/acs/groups/content/@research/documents/document/acspc-046381.pdf
http://www.cancer.org/acs/groups/content/@research/documents/document/acspc-046381.pdf


14. Shapiro L, Karpas CM. Florid papillomatosis of the nipple. First reported case

in a male. Am J Clin Pathol. 1965;44:155–9.

15. Taylor HB, Robertson AG. Adenomas of the nipple. Cancer.

1965;18:995–1002.

16. Vakil VV, Sirsat MV. An unusual lesion of the nipple of the breast. Indian J

Pathol Bacteriol. 1965;17:72–6.

17. Pratt-Thomas HR. Erosive adenomatosis of the nipple. J S C Med Assoc.

1968;64:37–40.

18. Carter DC, Gill W, Fraser JD. Adenoma of the nipple. J R Coll Surg Edinb.

1970;15:88–94.

19. Goldman RL, Cooperman H. Adenoma of the nipple: a benign lesion

simulating carcinoma clinically and pathologically. Am J Surg. 1970;119:322–5.

20. Maillard GF, Hessler C, Ruedi B, Delacrétaz J. [Intragalactophorous adenoma

of the nipple in a male]. Schweiz Med Wochenschr. 1970;100:751–4

[German].

21. Smith EJ, Kron SD, Gross PR. Erosive adenomatosis of the nipple. Arch

Dermatol. 1970;102:330–2.

22. Bergdahl L, Bergman F, Rais O, Westling P. Bilateral adenoma of nipple.

Report of a case. Acta Chir Scand. 1971;137:583–6.

23. Doctor VM, Sirsat MV. Florid papillomatosis (adenoma) and other benign

tumours of the nipple and areola. Br J Cancer. 1971;25:1–9.

24. Gudjónsdóttir A, Hägerstrand I, Ostberg G. Adenoma of the nipple with

carcinomatous development. Acta Pathol Microbiol Scand A. 1971;79:676–80.

25. Mandelbaum I. Familial florid papillomatosis of the nipple. Ann Surg.

1972;175:254–6.

26. Perzin KH, Lattes R. Papillary adenoma of the nipple (florid papillomatosis,

adenoma, adenomatosis): a clinicopathologic study. Cancer. 1972;29:996–1009.

27. Bhagavan BS, Patchefsky A, Koss LG. Florid subareolar duct papillomatosis

(nipple adenoma) and mammary carcinoma: report of three cases. Hum

Pathol. 1973;4:289–95.

28. Citoler P, Broer KH, Zippel HH. [Bilateral adenoma of nipple (author’s transl)].

Geburtshilfe Frauenheilkd. 1973;33:729–31 [German].

29. Kindermann G, Rummel W. [Adenoma of the nipple, a clinical and

morphological review (author’s transl)]. Geburtshilfe Frauenheilkd.

1973;33:724–8 [German].

30. Kindermann G, Rummel W. [Adenoma of the nipple: a histopathological

report (author’s transl)]. Z Krebsforsch Klin Onkol Cancer Res Clin Oncol.

1973;80:201–7 [German].

31. Richards AT, Jaffe A, Hunt JA. Adenoma of the nipple in a male. S Afr Med J.

1973;47:581–3.

32. Fisher ER, Gregorio RM, Fisher B, Redmond C, Vellios F, Sommers SC. The

pathology of invasive breast cancer. A syllabus derived from findings of the

National Surgical Adjuvant Breast Project (protocol no. 4). Cancer. 1975;36:1–85.

33. Fortea JM, Aliaga A, Marquina A, Oliver V, Amorrortu J. Adenomatosis of the

nipple. Actas Dermosifiliogr. 1975;66:51–8.

34. Teja K, Allen Jr MS, Horsley 3rd JS. Papillary adenoma of nipple: a case

report. Am Surg. 1975;41:448–50.

35. Innocenti P, Ucchino S, Cianchetti E, Basilico L, Angelone A. [Papilloma of

the nipple. General remarks and comment apropos of a personal case].

Minerva Chir. 1976;31:1089–94 [Italian].

36. Lewis HM, Ovitz ML, Golitz LE. Erosive adenomatosis of the nipple. Arch

Dermatol. 1976;112:1427–8.

37. Civatte J, Restout S, Delomenie DC. Erosive adenomatosis of a

supernumerary nipple. Ann Dermatol Venereol. 1977;104:777–9.

38. Smith NP, Jones EW. Erosive adenomatosis of the nipple. Clin Exp Dermatol.

1977;2:79–84.

39. de Souza LJ, Sarker SK, Chinoy RF. Adenoma of the nipple. Indian J Cancer.

1978;15:5–7.

40. Marsch WC, Nürnberger F. [Adenoma of the nipples]. Z Hautkr. 1979;54:

1067–72 [German].

41. Undeutsch W, Nikolowski J. [Papillomatous lactic-duct adenoma

(pseudoPaget’s disease of the mamilla)]. Hautarzt. 1979;30:371–5 [German].

42. Albrecht-Nebe H, Thormann T, Winter H, Tausch I. [Adenoma of the

nipple–a case report (author’s transl)]. Dermatol Monatsschr. 1981;167:

169–74 [German].

43. Carcangiu ML, Cardona G, Cataliotti L, Nigi L. [A rare entity in breast

pathology: adenoma of the nipple]. Arch De Vecchi Anat Patol.

1981;64:473–87 [Italian].

44. Nanni MR. [Adenoma of the nipple. Presentation of a care in a male

patient]. Radiol Med. 1981;67:80–2 [Italian].

45. Vette J, Muller JW. Adenoma of the nipple. Diagn Imaging. 1983;52:264–6.

46. Sánchez Pedreño P, Rivera F, Ortega I, González Campora R, Galera

Davidson H, Camacho F. [Adenoma of the nipple. Clinico-pathologic review

of 16 cases]. Med Cutan Ibero Lat Am. 1984;12:123–7 [Spanish].

47. Stormby N, Bondeson L. Adenoma of the nipple. An unusual diagnosis in

aspiration cytology. Acta Cytol. 1984;28:729–32.

48. Brownstein MH, Phelps RG, Magnin PH. Papillary adenoma of the nipple:

analysis of fifteen new cases. J Am Acad Dermatol. 1985;12:707–15.

49. Hansen U, Rank F. [Adenoma of the nipple and concomitant breast cancer].

Ugeskr Laeger. 1985;147:1852–3 [Danish].

50. Palermo A, Urso C. [Adenoma (erosive adenomatosis) of the nipple]. G Ital

Dermatol Venereol. 1985;120:145–7 [Italian].

51. Higginbotham LH, Mikhail GR. Erosive adenomatosis of the nipple.

J Dermatol Surg Oncol. 1986;12:514–6.

52. Rosen PP, Caicco JA. Florid papillomatosis of the nipple. A study of 51

patients, including nine with mammary carcinoma. Am J Surg Pathol.

1986;10:87–101.

53. Ermilova VD, Seredin VP. Adenoma of the nipple with malignant

degeneration. Arkh Patol. 1987;49:59–61 [Russian].

54. Mazzara PF, Flint A, Naylor B. Adenoma of the nipple: cytopathologic

features. Acta Cytol. 1989;33:188–90.

55. Moulin G, Darbon P, Balme B, Frappart L. [Erosive adenomatosis of the

nipple. Report of 10 cases with immunohistochemistry]. Ann Dermatol

Venereol. 1990;117:537–45 [French].

56. Sood N, Jayaram G. Cytology of papillary adenoma of the nipple: a case

diagnosed on fine-needle aspiration. Diagn Cytopathol. 1990;6:345–8.

57. Asagoe T, Hanatani Y, Horie F, Nemoto A, Kidooka K, Shikata J, et al. A case

of adenoma of the nipple with breast cancer. Nihon Geka Gakkai Zasshi.

1991;92:97–9.

58. Branchini L, Armiraglio L, Colombo L, D’Atri C, Massazza C, Scandroglio I,

et al. [Adenoma of the nipple]. Minerva Chir. 1991;46:643–6 [Italian].

59. Fornage BD, Faroux MJ, Pluot M, Bogomoletz W. Nipple adenoma

simulating carcinoma. Misleading clinical, mammographic, sonographic, and

cytologic findings. J Ultrasound Med. 1991;10:55–7.

60. Scott P, Kissin MW, Collins C, Webb AJ. Florid papillomatosis of the nipple:

a clinico-pathological surgical problem. Eur J Surg Oncol. 1991;17:211–3.

61. Bashioum RW, Shank J, Kaye V, Kuneck P. Papillary adenoma of the nipple.

Plast Reconstr Surg. 1992;90:1077–8.

62. Bourlond J, Bourlond-Reinert L. Erosive adenomatosis of the nipple.

Dermatol. 1992;185:319–24.

63. Diaz NM, Palmer JO, Wick MR. Erosive adenomatosis of the nipple:

histology, immunohistology, and differential diagnosis. Mod Pathol.

1992;5:179–84.

64. Miyahara M, Saito T, Kaketani K, Suzuki K, Kuwahar A, Shimoda K, et al.

Adenoma of the nipple. Surg Today. 1992;22:368–70.

65. Sander T, Schröcksnadel H, Heim K, Bergant A, Müller E. [Differential

diagnostic and therapeutic considerations of nipple adenoma]. Geburtshilfe

Frauenheilkd. 1993;53:273–5 [German].

66. Vianna LL, Millis RR, Fentiman IS. Adenoma of the nipple: a diagnostic

dilemma. Br J Hosp Med. 1993;50:639–42.

67. Jones MW, Tavassoli FA. Coexistence of nipple duct adenoma and breast

carcinoma: a clinicopathologic study of five cases and review of the

literature. Mod Pathol. 1995;8:633–6.

68. Montemarano AD, Sau P, James WD. Superficial papillary adenomatosis of

the nipple: a case of report and review of the literature. J Am Acad

Dermatol. 1995;33(5 Pt 2):871–5.

69. Bida NM. Florid papillomatosis of the nipple ducts. S Afr Med J.

1996;86:1555–6.

70. Pinto RG, Mandreker S. Fine needle aspiration cytology of adenoma of the

nipple. A case report. Acta Cytol. 1996;40:789–91.

71. Adant JP, Paquet P, Bluth F, Nelissen X, Pierard G. [Erosive adenomatosis of

the nipple. Report of 2 cases]. Ann Chir Plast Esthet. 1997;42:638–41

[French].

72. Miller L, Tyler W, Maroon M, Miller 3rd OF. Erosive adenomatosis of the

nipple: a benign imitator of malignant breast disease. Cutis. 1997;59:91–2.

73. Moulin G. Superficial papillary adenomatosis of the nipple. J Am Acad

Dermatol. 1997;36:133.

74. Kuflik EG. Erosive adenomatosis of the nipple treated with cryosurgery.

J Am Acad Dermatol. 1998;38:270–1.

75. Ono M, Yoshikawa K, Yamaguchi T, Dosei T, Tominaga H, Kai Y, et al. A case

of breast cancer coexisting with florid papillomatosis of the nipple. Breast

Cancer. 1998;5:87–91.

Spohn et al. BMC Dermatology  (2016) 16:4 Page 9 of 10



76. Van Mierlo PL, Geelen GM, Neumann HA. Mohs micrographic surgery for an

erosive adenomatosis of the nipple. Dermatol Surg. 1998;24:681–3.

77. Albers SE, Barnard M, Thorne P, Krafchik BR. Erosive adenomatosis of the

nipple in an eight-year-old girl. J Am Acad Dermatol. 1999;40:834–7.

78. Barsi T, Høyer S, Mortensen J. [Adenoma of the nipples. A rare, but essential

differential diagnosis]. Ugeskr Laeger. 1999;18(161):5807–8 [Danish].

79. Luzi F, Muscardin L, Solivetti FM. [Adenoma of the nipple. Three cases

studies with ultrasonography]. Radiol Med. 1999;97:429–31 [Italian].

80. Sadanaga N, Kataoka A, Mashino K, Nagashima H, Katsuta T, Mori M. An

adequate treatment for the nipple adenoma. J Surg Oncol. 2000;74:171–2.

81. Adusumilli S, Siegelman ES, Schnall MD. MR findings of nipple adenoma.

AJR Am J Roentgenol. 2002;179:803–4.

82. Bianchini GP, De Villa F, Vergine M, Pasta V, Monti M. [Rare pathology of the

breast: adenoma of the nipple]. G Chir. 2002;23:213–5 [Italian].

83. Interlandi A, Busacca G. [Adenomas of the nipple]. Minerva Chir.

2002;57:699–702 [Italian].

84. Lee HJ, Chung KY. Erosive adenomatosis of the nipple: conservation of

nipple by mohs micrographic surgery. J Am Acad Dermatol. 2002;47:578–80.

85. Manavi M, Hudelist G, Schatten C, Battistutti WB, Pischinger KI, Czerwenka

KF. Characteristics of clear cells and toker cells in the epidermis of

underlying nipple duct adenoma. Anticancer Res. 2002;22:3691–700.

86. Sugai M, Murata K, Kimura N, Munakata H, Hada R, Kamata Y. Adenoma of

the nipple in an adolescent. Breast Cancer. 2002;9:254–6.

87. Gobbi H, Simpson JF, Jensen RA, Olson SJ, Page DL. Metaplastic spindle cell

breast tumors arising within papillomas, complex sclerosing lesions, and

nipple adenomas. Mod Pathol. 2003;16:893–901.

88. Healy CE, Dijkstra B, Walsh M, Hill AD, Murphy J. Nipple adenoma:

a differential diagnosis for Paget’s disease. Breast J. 2003;9:325–6.

89. Davies GL, Sacks NP, Gordon AB, Trott PA. Erosive adenomatosis of the

nipple–a report of three cases. Ann R Coll Surg Engl. 2004;86:146–7.

90. Gupta RK, Dowle CS, Naran S, Lallu S. Fine-needle aspiration cytodiagnosis

of nipple adenoma (papillomatosis) in a man and woman. Diagn

Cytopathol. 2004;31:432–3.

91. Zheng JZ, Xu YF. Clinicopathological analysis of 10 cases with adenoma of

the nipple. J Med Theory Pract. 2004;17:264–5.

92. El Idrissi F, Fadli A. [Erosive adenomatosis of the nipple]. J Gynecol Obstet

Biol Reprod(Paris). 2005;34:813–4 [French].

93. Kijima Y, Matsukita S, Yoshinaka H, Owaki T, Aikou T. Adenoma of the

nipple: report of a case. Breast Cancer. 2006;13:95–9.

94. Ku BS, Kwon OE, Kim DC, Song KH, Lee CW, Kim KH. A case of erosive

adenomatosis of nipple treated with total excision using purse-string suture.

Dermatol Surg. 2006;32:1093–6.

95. Matsubayashi RN, Adachi A, Yasumori K, Muranaka T, Ikejiri K, Yahara T, et al.

Adenoma of the nipple: correlation of magnetic resonance imaging

findings with Histologic features. J Comput Assist Tomogr. 2006;30:148–50.

96. Ishii N, Kusuhara M, Yasumoto S, Hashimoto T. Adenoma of the nipple in a

Japanese man. Clin Exp Dermatol. 2007;32:448–9.

97. Kono S, Kurosumi M, Simooka H, Kawanowa K, Takei H, Suemasu K. Nipple

adenoma found in a mastectomy specimen: report of a case with special

regard to the proliferation pattern. Breast Cancer. 2007;14:234–8.

98. Kowal R, Miller CJ, Elenitsas R. Eroded patch on the nipple of a 57-year-old

woman. Arch Dermatol. 2008;144:933–8.

99. Clune JE, Kozakewich HP, Vanbeek CA, Labow BI, Greene AK. Nipple

adenoma in infancy. J Pediatr Surg. 2009;44:2219–22.

100. Guan HJ, Zhao Y, Wang X. Clinicopathological analysis of 18 cases of nipple

adenoma. Clin Misdiagnosis Mistherapy. 2009;21:86–7.

101. Yang GZ, Li J, Ding HY. [Nipple adenoma: report of 18 cases with review of

literatures]. Zhonghua Bing Li Xue Za Zhi. 2009;38:614–6 [Chinese].

102. Aftab K, Idrees R. Nipple adenoma of breast: a masquerader of malignancy.

J Coll Physicians Surg Pak. 2010;20:472–4.

103. Parajuly SS, Peng YL, Zhu M. Nipple adenoma of the breast: sonographic

imaging findings. South Med J. 2010;103:1280–1.

104. Rao P, Shousha S. Male nipple adenoma with DCIS followed 9 years later by

invasive carcinoma. Breast J. 2010;16:317–8.

105. Tang BH, Qu W, Tu JH. Sonographic findings of nipple adenoma. Chin J

Med Imaging Technol. 2010;18:502–5.

106. Tao W, Kai F, Yue HL. Nipple adenoma in an adolescent. Pediatr Dermatol.

2010;27:399–401.

107. Tuveri M, Calò PG, Mocci C, Nicolosi A. Florid papillomatosis of the male

nipple. Am J Surg. 2010;200:e39–40.

108. Fernandez-Flores A, Suarez-Peñaranda JM. Immunophenotype of nipple

adenoma in a male patient. Appl Immunohistochem Mol Morphol.

2011;19:190–4.

109. Shinn L, Woodward C, Boddu S, Jha P, Fouroutan H, Péley G. Nipple

adenoma arising in a supernumerary mammary gland: a case report.

Tumori. 2011;97:812–84.

110. Cosechen MS, Lima-Wojcik AS, Piva FM, Werner B, Serafini SZ. Erosive

adenomatosis of the nipple. An Bras Dermatol. 2011;86(4Supl 1):S17–20.

111. Tsushimi T, Enoki T, Takemoto Y, Harada E, Hayashi M, Furuya T, et al.

Adenoma of the nipple, focusing on the contrast-enhanced magnetic

resonance imaging findings: report of a case. Surg Today. 2011;41:1138–41.

112. Boutayeb S, Benomar S, Sbitti Y, Harroudi T, Hassam B, Errihani H. Nipple

adenoma in a man: an unusual case report. Int J Surg Case Rep. 2012;3:190–2.

113. Shioi Y, Nakamura S, Kawamura S, Kasami M. Nipple adenoma arising from

axillary accessory breast: a case report. Diagn Pathol. 2012;7:162.

114. Besim H, Deren O, Kaptanoğlu AF, Bas K, Çomunoğlu C, Alicioğlu B. Florid

papillomatosis of the nipple. Am Surg. 2013;79:E214–6.

115. Kumar PK, Thomas J. Erosive adenomatosis of the nipple masquerading as

Paget’s disease. Indian Dermatol Online J. 2013;4(3):239–40.

116. Wagner N, Schmidt S, Yerlikaya G, Maden Z. Superficial papillary

adenomatosis of the nipple: a rare disease diagnosed by sonography and

histopathologically confirmed by nipple-preserving total excision.

J Ultrasound Med. 2013;32:373–4.

117. Cinocca S, Rosini F, Asioli S, Del Vecchio M, Cucchi MC, Saguatti G, et al.

Cytological features of nipple adenoma in scraping smears. Pathologica.

2014;106:41–4.

118. Di Bonito M, Cantile M, Collina F, D’Aiuto M, Liguori G, De Cecio R, et al.

Adenoma of the nipple: a clinicopathological report of 13 cases. Oncol Lett.

2014;7:1839–42.

119. Fujii T, Yajima R, Morita H, Yamaguchi S, Tsutsumi S, Asaoe T, et al.

Adenoma of the nipple projecting out of the nipple: curative resection

without excision of the nipple. World J Surg Oncol. 2014;12:91.

120. Hassania A, Toufik H, Hind E, Leila C, Afaf A, Kawtar I, et al. [Cause of

unusual nipple erosion]. Research fr. 2014;1:673 [http://dx.doi.org/10.13070/

rs.fr.1.673].

121. Sasi W, Banerjee D, Mokbel K, Sharma AK. Bilateral florid papillomatosis of

the nipple: an unusual indicator for metachronous breast cancer

development-a case report. Case Rep Oncol Med. 2014;2014:432609.

[doi:10.1155/2014/432609].

122. Canlorbe G, Bendifallah S. [Rare benign breast tumors including Abrikossoff

tumor (granular cell tumor), erosive adenomatosis of the nipple,

cytosteatonecrosis, fibromatosis (desmoid tumor), galactocele, hamartoma,

hemangioma, lipoma, juvenile papillomatosis, pseudoangiomatous

hyperplasia, and syringomatous adenoma: guidelines for clinical practice].

J Gynecol Obstet Biol Reprod (Paris). 2015;44:1030–48 [French].

123. Gu X, Wang G, Wu R, Jia H. Erosive adenomatosis of the nipple in a man.

Indian J Dermatol Venereol Leprol. 2015;81:68–70.

124. Ozaki S, Mizukami Y, Kawahara E. Cytologic features of nipple adenoma:

a report of four cases of adenoma of the nipple. Diagn Cytopathol.

2015;43:664–8.

125. Salemis NS. Florid papillomatosis of the nipple: a rare presentation and

review of the literature. Breast Dis. 2015;35:153–6.

126. Stone K, Wheeler A. A review of anatomy, physiology, and benign

pathology of the nipple. Ann Surg Oncol. 2015;22:3236–40.

127. Takashima S, Fujita Y, Miyauchi T, Nomura T, Nishie W, Hamaoka H, et al.

Dermoscopic observation in adenoma of the nipple. J Dermatol.

2015;42:341–2.

128. Takazawa Y, Edamitsu T, Maeno K, Ogawa E, Uhara H, Kawachi S, et al.

5-Hydroxymethylcytosine as a putative marker for erosive adenomatosis of

the nipple. J Dermatol. 2015. doi:10.1111/1346-8138.13237.

129. Wang C, Wang X, Ma R. Diagnosis and surgical treatment of nipple

adenoma. ANZ J Surg. 2015;85:444–7.

130. Lee C, Boughey J. Case report of a synchronous nipple adenoma and breast

carcinoma with current multi-modality radiologic imaging. Breast J.

2016;22:105–10.

131. Rosen PP. Syringomatous adenoma of the nipple. Am J Surg Pathol.

1983;7:739–45.

132. Tse GMK, Tan PH, Lui PC, Gilks CB, Poon CS, Ma TK, et al. The role of

immunohistochemistry for smooth-muscle actin, p63, CD 10 and cytokeratin

14 in the differential diagnosis of papillary lesions of the breast. J Clin

Pathol. 2007;60:315–20.

Spohn et al. BMC Dermatology  (2016) 16:4 Page 10 of 10

http://dx.doi.org/10.13070/rs.fr.1.673
http://dx.doi.org/10.13070/rs.fr.1.673
http://dx.doi.org/10.1155/2014/432609
http://dx.doi.org/10.1111/1346-8138.13237

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion/review
	Definition
	Histopathologic features
	Clinical presentation
	Diagnosis
	Treatment
	Is there an association between NA and breast cancer?

	Conclusions
	Declarations
	Consent
	Abbreviations

	Competing interests
	Author details
	References

