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IvarHocTuka naronorum u aHoManuu Updiates
COCKOBO-apeoJiApHOro KoMiieKca:
cepusa KIMHUYECKUX ciny4vyaeB
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AHHOTALNA

CockoBo-apeonspHbIi KOMMEKC — 0cobas aHaToMM4yecKas U ructoniornyeckas cTpyktypa. BapuabenbHocTb HopManb-
HOro CTPOEHMs, LUMPOKMIA CMEKTP NaToNOrMYeckuX MPOLECCOB W CIOXHOCTb AWMArHOCTMYECKOW BWU3yanu3auuu Bbi3biBaloT
TPYLHOCTM y Bpayei Iy4eBOi ANarHOCTUKUA U KIIMHULMCTOB.

Hanbonee yacTo B AMarHocTuKe nNaTonoriv COCKOBO-apeosisipHOro KOMMJIEKCA UCMONb3YIOT YNbTPa3BYKOBYH AMArHOCTUKY
1 Mammorpaduio. [pn He0AHO3HAYHBIX pe3ysibTaTtax NpefLecTBYHOLMX METOA0B WU AN OLEHKU PacnpoCTPaHEHHOCTU Npo-
Liecca NpUMEHSIIOT MarHUTHO-PE30HAHCHYK TOMOrPadmIo C BHYTPUBEHHBIM KOHTPACTUPOBAHUEM.

MarHuTHO-pe3oHaHCHas ToMorpadus MONIOYHOM Xene3bl — Hanboniee YyBCTBUTESbHBI METOZ, BbISBIEHUS 0COHEHHO-
CTEMN CTPOEHUS, ANArHOCTUKU J,0OPOKaYECTBEHHBIX W 3/1I0KAYECTBEHHbIX 3ab0/1eBaHNI, 3aTparvBatoLLMX COCKOBO-apeonsipHbIi
KOMMNeKc. MarHuTHo-pe3oHaHcHas Tomorpadus nonesHa B KayecTBe AOMOJHUTENBHOTO AWMArHOCTUYECKOTO MHCTPYMEHTa
NP1 HEOLHO3HAYHbIX pe3ynbTatax MaMMorpaguu M yNbTpa3BYKOBOrO UCCe0BaHUA. MarHUTHO-pe3oHaHcHas ToMorpadus
Nno3B0NISeT BM3Yyann3vpoBaTb PETPOApPeOsPHYIO 30HY, NOAXOAUT ANA AMArHOCTUKW NanunnoM, ageHoM, bonesku Memxera,
MPOTOKOBOW KapLMHOMBI in Situ M MHBA3MBHOIO paKa.

B cTatbe aaHo onMcaHue KIMHUYECKUX CTy4aeB AMArHOCTUKW NaToIorMM U aHOManuiA COCKOBO-apeosIiPHOro KOMIJIEKCa,
UTO MOXET BbITb MONE3HO 1A Bpayeil Jy4eBOM AUArHOCTUKM, TMHEKOMIOr0B, KITMHUYECKUX OpAMHATOpPOB.
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Diseases and abnormalities of the nipple-areolar
complex: a case report series
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ABSTRACT

The nipple—areolar complex is a specific anatomical and histological structure. Normal structure and pathological process
variabilities and the complexity of diagnostic imaging cause difficulties for radiologists and physicians. Breast magnetic
resonance imaging is highly sensitive for structural features and nipple-areolar complex cancer detection. Magnetic resonance
imaging is a useful diagnostic tool when mammography and ultrasound findings are inconclusive. It allows visualization of the
retroareolar region, suitable for the diagnosis of papillomas, adenomas, Paget's disease, ductal carcinoma in situ, and invasive
ductal carcinoma.

This is a case report on identifying the pathology and anomalies of the nipple-areolar complex, which may benefit
radiologists, gynecologists, and residents.
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BACKGROUND

The nipple—areolar complex (NAC) is a unique breast
area. NAC consists of various cells and specific tissues
that are responsible for the outflow and secretion of breast
milk during lactation. [1] NAC is susceptible to a wide range
of conditions including developmental anomalies, benign
processes (inflammation, infection, and benign tumors), and
invasive and non-invasive cancers. [2]

The evaluation of the NAC is a challenging task for
clinicians and radiologists. In this area, pathological
processes often have nonspecific clinical and radiological
signs, which make establishing a correct diagnosis difficult
and time consuming.

The differential diagnosis of NAC conditions requires the
review of a patient's medical history and visual assessment
of the skin, abnormal nipple discharge, nipple retraction,
inversion, palpable formations, etc.

Imaging is an important component of diagnosing NAC
conditions. Standard mammography and ultrasonography
have some limitations. Images are especially difficult to
interpret because of mobility, superficial location, and
varying density of breast structures. The retroareolar region
is difficult to assess on mammograms; thus, in this area,
abnormalities often remain unnoticed. This is why magnetic
resonance imaging (MRI) is increasingly important for the
diagnosis of NAC conditions.

While planning the surgical treatment, it is important to
detect whether the NAC is involved in the tumor process.
When breast cancer involves the NAC, the tumor is classified
as T4, which determines the disease stage (prognosis) and
makes it impossible to save the nipple during mastectomy.
On the contrary, precise determination of tumor borders
with uninvolved NAC provides new opportunities for organ-
preserving breast surgeries. [3]

Contrast-enhanced MRI is the most sensitive method of
diagnosing breast cancer. [4] Breast MRI is performed for
confirming the results of mammography and ultrasonography,
breast cancer staging, evaluating the effectiveness of
neoadjuvant chemotherapy, and determining the more
precise localization of the lesion during biopsy. [5] MRl may
be used in patients with abnormal nipple discharge as an
additional diagnostic tool when standard mammography and
ultrasonography are inconclusive. [6]

CASE REPORTS

Case Report 1

A 59-year-old patient complained of erosive changes in
the nipple (Fig. 1). Physical examination revealed erythema,
erosion, and nipple retraction. Doppler ultrasonography
with color flow mapping revealed increased blood flow in
the nipple projection (Fig. 2). Mammography findings were
normal. To assess the extent of disease spread, breast
MRI with contrast enhancement was performed. The
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Figure 1. Erosive nipple changes in Paget’s disease.

Figure 2. Paget’s disease: increased blood flow on color Doppler
imaging.

Figure 3. Magnetic resonance imaging of Paget's disease
(early enhancement phase): the retroareolar area of segmental
enhancement from the nipple level to the posterior breast (arrow).

Figure 4. Magnetic resonance imaging of Paget's disease
(maximum intensity projection): the retroareolar area of segmental
enhancement from the nipple level to the posterior breast (arrow).
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Figure 5. A nipple adenoma:
mammography (mediolateral
oblique projection).

Figure 6. A nipple adenoma:
mammography (craniocaudal
projection).

Figure 7. Magnetic resonance imaging of a nipple adenoma
(early postcontrast series): a right nipple mass homogeneously
accumulating a contrast agent (arrow).

early postcontrast series (Fig. 3) and maximum intensity
projection (MIP) images (Fig. 4) showed a segmental
contrast retroareolar area from the nipple level to posterior
breast sections. Ultrasound-guided core biopsy followed by
immunohistochemical analysis revealed Paget's disease of
the nipple with high-grade intraductal carcinoma in situ.
Receptors for estrogen (G3 ER) and progesterone (PR) were
negative. Oncogenic protein Ki-67 was 45%.

Case Report 2

A 38-year-old patient complained of 1-month itching of
the right nipple and skin discoloration. Breast ultrasonography
and mammography findings (Figs. 5 and 6) were normal. The

Figure 9. Magnetic resonance imaging (early postcontrast
series): asymmetric contrast accumulation in the left nipple;
normal finding (arrow).

Vol. 4 (1) 2023

DOl https://doiorg/1017816/DD112093

Digital Diagnostics

,,:qul

ondAENENSSBRBRINBRE

Figure 8. Magnetic resonance imaging of a nipple adenoma
(parametric map): a right nipple mass with rapid contrast
enhancement and subsequent elimination, type lll graphic
curve.

breast was examined by contrast-enhanced MRI. The early
postcontrast series revealed a right nipple mass homogeneously
accumulating a contrast agent (Fig. 7). A parametric map showed
a nipple mass with rapid contrast enhancement and subsequent
elimination, a type Ill graphic curve (Fig. 8). Morphological
verification revealed nipple adenoma.

Case Report 3

In a 43-year-old patient who had no complaints, the
breast was examined by MRI to assess the integrity of
implants. The asymmetric enhancement of the left nipple
was accidentally found (Figs. 9 and 10). Three-year dynamic
observation did not reveal any unfavorable changes.

Figure 10. Magnetic resonance imaging (MIP): asymmetric contrast
accumulation in the left nipple; normal finding (arrow).
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Figure 11. Ultrasound image of the left breast with the inverted
nipple.

Case Report 4

In a 38-year-old patient who had no complaints, a
routine medical examination showed a left nipple inversion.
Ultrasonography of the left breast revealed no abnormalities
(Fig. 11). MRI with intravenous contrast (Fig. 12) showed
asymmetric contrast accumulation with a retroareolar mass
accumulating the contrast agent (inverted nipple). No focal
breast pathology was detected.

DISCUSSION

The NAC is a pigmented area in the most protruding part
of the breast, the site where milk ducts converge, draining
15-20 breast lobes. [7] Given its complex anatomy, [8]
superficial location, and mobility, this area requires special
attention during clinical examination and imaging.

In clinical practice, ultrasonography and mammography
are the most used methods for NAC pathology detection. If
imaging modalities revealed conflicting findings, MRI with
intravenous contrast enhancement is used to assess the
extent of disease spread.

Ultrasonography has some advantages as a method of
NAC examination. In addition to being widely available and not
requiring ionizing radiation, ultrasonography provides a good
spatial resolution of this superficial region, making it possible
to characterize small lesions in the retroareolar region. [9]

Mammography is the most sensitive technique for
detecting calcifications. In the NAC, calcifications are
uncommon and usually benign, such as cutaneous, calcified
intraductal detritus, and calcifications due to fat necrosis.
Microcalcifications can be seen in relation to intraductal
carcinoma, sometimes associated with Paget's disease.
[10] Mammaography is less sensitive than ultrasonography
because of the greater density and mobility of this part of
the breast. [11]

For mammography, the breast must be positioned
correctly. [10] The nipple must be located tangentially at
least in one projection, ideally in both craniocaudal and
mediolateral projections. In patients with inverted nipples
(normal variation), nipples should be tangential and
symmetrical.

DOl https://doiorg/1017816/DD112093

Figure 12. Magnetic resonance imaging (subtraction): a
retroareolar mass with accumulation of contrast agent (inverted
nipple, arrow).

Dynamic contrast-enhanced MRI is the most sensitive
method for diagnosing breast diseases. In breast cancer,
MRI provides valuable information on the extent of disease
spread and can be used to plan the treatment and establish
a prognosis. [12] When evaluating a NAC tumor, MRI has
high sensitivity (90%-100%), moderate specificity (80%-
90%), and high negative predictive value (98%) [3]; thus, it
can be used for establishing a diagnosis if mammography
and ultrasonography results are conflicting and the clinical
presentation is nonspecific. [13] The advantages of MRI
include providing high-resolution images and possibility for
dynamic contrast enhancement. If contrast accumulation
is early, intense, asymmetric, and heterogeneous with
subsequent contrast elimination, it may be indicative of a
malignant neoplasm. [14] MRl is required for preoperative
planning to determine the extent of nipple-sparing
mastectomy in breast cancer treatment. [15-17] Finally, MRI
can be used as a supplementary method to mammography
and ultrasonography in the diagnosis of abnormal nipple
discharge and percutaneous biopsy. [18]

We describe a clinical case of diagnosis of Paget's
disease with a false-negative mammography result. MRI
with intravenous contrast enhancement allowed us to
determine the real extent of the disease spread. Paget's
disease accounts for 1%-3% of all breast carcinomas. It
is characterized by the presence of neoplastic cells in the
nipple epidermis [19] and clinically manifested as erythema,
erosion, and ulceration of the nipple, sometimes combined
with a palpable retroareolar mass and/or nipple retraction
or discharge. Differential diagnosis includes atopic or contact
dermatitis, malignant melanoma, Merkel cell carcinoma,
mycosis fungoides, nipple adenoma, and ductal exocrine
carcinoma. As in our case, to establish the final diagnosis,
skin biopsy and immunochistochemistry are required.

Imaging techniques are of critical importance because
in 90% of cases, Paget's disease is associated with ductal
carcinoma in situ or invasive cancer. [13, 20] In primary
mammography, images with enlarged NAC and anterior
breast third are important. Skin thickening, retroareolar
masses, or pleomorphic microcalcifications may be detected.
Ultrasonography showed no characteristic signs. It may help
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identify dilated subareolar ducts, calcifications, and nipple
changes.

In 22%-71% of cases, mammography provides a false-
negative result [21], and in this case, breast MRl is indicated
to identify abnormalities and deter the extent of disease
spread. [20] Characteristic MRI findings include asymmetry,
thickening, flattening, retraction of the NAC, and uneven
contrast accumulation in this area. MRI allows evaluating
adjacent structures and axillary lymph nodes.

Case 2 demonstrates the complexity of the diagnostic
search in a nipple adenoma. Ultrasonography and
mammography revealed no abnormalities, and the correct
diagnosis was established only by MRI followed by biopsy.
A nipple adenoma (erosive adenomatosis or subareolar
papillomatosis) is a rare variant of intraductal papilloma.
Clinical manifestations include a small palpable nodule
under the skin of the nipple, which is usually associated with
inflammatory nipple changes (pain, redness, and swelling).
Skin involvement results from the growth of glandular
epithelium toward the skin surface. Skin manifestations
are similar to Paget's disease, squamous cell carcinoma,
eczema, psoriasis, or infection. Histological verification is
the gold standard for definitive diagnosis. Mammography and
ultrasonography usually do not provide valuable information.
Ultrasonography may show a hypoechoic nodule in the nipple
or subareolar region. [22]

Cases 3 and 4 prove that asymmetric contrast
accumulation in MRI is not necessarily a sign of pathology.
Normally, in MRI, both nipples accumulate the contrast agent
at the same rate and intensity. However, nipple asymmetry
may be the normal variation. Possible reasons include special
NAC anatomy, breast size, breast compression and friction
with clothing, blood flow variations, and local inflammation.
[12] Aome physiological features and differences are involved
in contrast accumulation in NAC structures. Both breasts
usually show symmetrical thin rings of enhancement. In
some cases, enhancement is asymmetrical in the early
phase and becomes symmetrical in later phases. In a study
of 530 normal nipples in 265 asymptomatic women, Gao et
al. used T1-weighted NAC images to describe three areas of
enhancement. [12]

Nipple inversion is a benign condition associated with
the insufficient ability of the mesenchymal tissue to fix the
nipple in the right position. [12] It occurs in 4% of women
and men. Nipples are convex in 75% of women, flat in 23%,
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