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Abstract. Mammary hamartomas are rare, benign tumors that primarily affect women in their middle years. Tumor cells originating from
native breast tissues are arranged in a disorderly way, which is their defining characteristic. In recent years, there has been a growing
number of reports about them. A correlation between clinical, radiological, and histological findings is necessary to make the diagnosis.
To raise awareness of this rare disorder and encourage medical professionals to take it into account when making a differential diagnosis
of breast lumps, this review paper provides a brief overview of the epidemiology, pathogenesis, clinical presentation, investigations, and
therapy of MH.
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Introduction

Mammary hamartomas (MH) are rare benign tumors. The tumor cells are arranged in a disorderly fashion
and originate from the native cells of the mammary ducts, lobules, and connective tissue stroma [1-2]. MH
is defined by the World Health Organization (WHO) as “a well-demarcated, generally encapsulated mass,
composed of all components of breast tissue”.

In 1928, Pryn made the first identification of this lesion and referred to it as a “mastoma”. Individual
cases were later reported in the literature as lipofibroadenoma, adenohibernoma, fibroadenolipoma [3-4],
and adenolipoma [5]. The term “mammary hamartoma” was first coined by Arrigoni et al. in 1971, when
they described it as a well-defined mass formed by abnormal cells intermixed with normal breast tissue [6]. In
1981, breast hamartoma was included in the World Health Organization’s classification system of diseases [7].

This review article briefly summarizes the epidemiology, pathophysiology, clinical presentation, investiga-
tions, and treatment of MH to increase awareness of this rare disorder and encourage medical professionals
to consider it when making a differential diagnosis of breast masses.
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Methods and materials

A thorough search was carried out in PubMed, Google Scholar, and ResearchGate using the keywords “breast
hamartoma”, “mammary hamartoma”, “benign breast disorders”. The reference lists of the articles retrieved
were examined to identify additional relevant sources. The literature from 2010-2024 was given priority, and
earlier sources were only used when they contained some historical context.

Epidemiology

Mammary hamartomas account for approximately 4-8% of all benign breast lesions [8-9]. The predomi-
nant demographic of patients with MH consists of females in their forties; however, the age of onset may
range from the thirties to the sixties [10]. Male MH have also been documented, and they account for about
0.129%—0.24% of all male breast tumors [11].

MH is frequently underdiagnosed, which leads to underreporting, primarily due to lack of awareness
of its distinctive clinical and histological characteristics [12]. However, in recent years, the diagnosis of this
entity has grown with the growing use of diagnostic methods for breast cancers, such as core needle biopsy,
fine needle aspiration cytology, ultrasonography, and mammography [13—15]. Studies have been conducted
to elucidate potential risk factors, and it has been found that there is no association with ethnic origin or

dietary habits [16].

Etiopathogenesis

The etiopathogenesis of MH is not clear [15], but it is believed to be the result of dysgenesis rather than a
true neoplastic process. Some studies have linked the development of MH to female sex steroid hormones.
Herbert et al. (17) conducted immunohistochemical studies in excised specimens of MH in 24 cases. They
detected estrogen (ER) and progesterone (PR) receptor positivity in epithelial cells as well as in the stromal
cells in all the specimens. There was no c-erbB-2 protein overexpression nor p53 expression. In most cases,
Ki67 showed 2—-3% positivity in epithelial cells and not in stromal cells. Furthermore, the origin of smooth
muscle in myoid hamartomas is unclear; nevertheless, it may originate from arteries, the nipples, undifferenti-
ated breast stromal tissue, or myoepithelial cells [9]. Kajo et al. [17], based on hormone receptor expression of
the cells, hypothesized smooth muscle metaplasia of the hormonally responsive breast stromal cells to be the
origin. MH has been observed to enlarge during pregnancy and lactation, suggesting that endocrine variables
and hormones may contribute to the formation of these tumors.

Histopathology

Gross inspection of the specimen retrieved by excision biopsy reveals a soft to firm, smooth-surfaced, nodular
mass enclosed in a false capsule. On cut sections, the fibrotic stroma with varying fatty regions gives rise to a
rubbery/fleshy surface with a grey or yellow colour [18]. Clefts and fronds are not visible.

Microscopically, the lesion shows fibrotic stroma extending between individual breast lobules and adipose
tissue in varying proportions with disorganized architecture (Figure 1). Adipose tissue is present in more than
90% of the lesions, and its volume generally accounts for 10-30% of the lesion volume [18]. The lesions
may have variable amounts of smooth muscle, cartilage, or pseudoangiomatous stromal hyperplasia (PASH).

The presence of PASH within the MH lesion has been described as a constant entity, with the reported
incidence varying from a high 93.6% [19] to a low 16-20% [20]. In a series by Tse et al. [18], PASH was
found in 32% of the specimens. MH lesions with prominent myoid changes represented by extensive foci of
spindle cells are termed as myoid hamartomas [17].
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Figure 1 (A) and (B). Well-circumscribed mass with normal terminal ductal lobular unit, fat and hyalinized stroma,
Haematoxylin Eosin (H&E), X 640. Image credits: Sevim Y, Kocaay AE Eker T, Celasin H, Karabork A, Erden E, Genc V.
Breast hamartoma: a clinicopathologic analysis of 27 cases and a literature review. Clinics (Sao Paulo) 2014; 69(8): 515—
523. DOI: 10.6061/clinics/2014(08)03. Reused under the terms of the Creative Commons Attribution Non-Commercial
License (http://creativecommons.org/licenses/by-nc/3.0/).

Needle core biopsies and fine needle aspiration cytology are generally insufficient, inconclusive, or non-
specific [17-18]. Alran et al. [19], however, found that if intralesional location is ascertained with imaging,
the core needle biopsy can prove to be effective in diagnosing MH if the presence of stromal changes, PASH,
interlobular distribution of CD34-positive fibroblasts, HMGA2, and hormonal receptor stromal expression
are considered.

Clinical presentation

Clinically, MH typically manifests as a painless mass. However, they may also present as breast pain, breast
asymmetry, or else be incidentally detected during routine screening mammography or other breast imaging
modalities [2]. Most hamartomas grow somewhat slowly. Nonetheless, some lesions, which are particularly
common in pregnant and breastfeeding women, rapidly enlarge.

On physical examination, clinically apparent MH appear as soft, non-tender, globular, or oval nodules
with smooth surfaces that are mobile against their surrounding tissues [21]. Neglected lesions may result in
compressive symptoms with skin necrosis, ulceration, and lymphedema.

MH ranges in size from tiny lumps to tumor-like structures that can fill nearly the whole breast and have
a diameter of 10—12 cm. Subclinical hamartomas, which cannot be palpated, account for up to 60% of all
cases [21].

There are a few reports of MH in the literature with greater dimensions (above 10 cm) and termed as giant
MH. Ahire et al. [22] reported a 48-year-old female who had presented with a progressively enlarging right
breast lump over eight years. After evaluation, a well-encapsulated giant MH, measuring 29x25x11.5 cm
and weighing 6 kg, was excised. The lesion had no malignant features. Rumpf et al. [23] presented a rare case
of a 36-year-old woman with a giant MH measuring 15 cm and weighing 700 grams. She had been treated
for breast cancer in the contralateral breast one year. Palo and Agrawal have reported a case of a 38-year-old
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woman with firm, movable MH in her right breast that measured 21 by 15 c¢m and clinically resembled a
phyllodes tumor [24].

Imaging

MH mostly presents characteristic radiological appearances; however, atypical MH can mimic other benign
and malignant lesions [24]. The radiological modalities commonly used for diagnosis are as follows.

Mammography

On mammography, MH is typically seen as an inhomogeneous oval or round formation, with radio-opaque
and radiotransparent areas that reflect the presence of tissues of different densities (Figure 2). The lesion
bears a thin, well-defined radiopaque border (pseudocapsule). The presence of different densities within the
pseudocapsule tends to create a pathognomonic impression of a “slice of salami” [2, 25] or a bull’s eye [2] or
a “breast within a breast” [26].

Figure 2. Digital mammography: medio-lateral oblique (A) and cranio-caudal (B) projections of the right breast —
a large, well-defined mass containing radiolucent (fat) and radiopaque (soft tissue) densities can be seen. It is sur-
rounded by a thin radiopaque capsule, presenting a “breast within a breast” appearance. Image credits: El Yousfi Z,
El Mansoury FZ, El Bakkari A, Omor Y, Latib R. Breast hamartoma with synchronous contralateral breast cancer: a case
report. Cureus 2024; 16(8): e66534. DOI: 10.7759/curens.66534. Reused under the terms of the Creative Commons At-
tribution License CC-BY 4.0. (https://creativecommons.org/licenses/by/4.0/deed.en).

Ultrasound

On ultrasound, the appearance of MH differs widely owing to the marked variability in the fatty and fibrous
tissue constituents. They generally appear as solid, well-circumscribed, oval formations with heterogeneous
echogenicity [24], aligned parallel to the skin plane (Figure 3). The lesion typically lacks hypervasculariza-
tion on colour Doppler imaging and shows an echogenic or echolucent halo with posterior strengthening
[2]. Incomplete pseudocapsule and tiny size with minimal fat content might make diagnosis challenging [8].
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Figure 3. Breast ultrasound — breast ultrasound shows a tissue formation with the long axis parallel to the cutaneous
plane, well-circumscribed, heterogeneous, with hypoechoic with hyperechoic trabeculae and posterior acoustic en-
hancement. Image credits: El Yousfi Z, El Mansoury FZ, El Bakkari A, Omor Y, Latib R. Breast hamartoma with synchro-
nous contralateral breast cancer: a case report. Cureus 2024; 16(8): ¢66534. DOI: 10.7759/cureus.66534. Reused under
the terms of the Creative Commons Attribution License CC-BY 4.0. (https://creativecommons.org/licenses/by/4. Oldeed.en).

Magnetic resonance imaging (MRI)

MRI can be useful in establishing a diagnosis if suspicious features are noted on mammography or ultrasound
[27]. Otherwise, MRI is not generally indicated for typical MH. On T1- and T2-weighted sequences (Fig-
ure 4), hamartomas appear as heterogeneously intense masses with glandular and fatty tissue components
and a thin capsule [24]. Once the contrast media has been administered, MH exhibits a gradual, progressive
enhancement with a type I time/intensity curve [28].

it VR
Figure 4. (A) Axial T2-weighted images and (B) T1-weighted fat-suppressed enhanced magnetic resonance imaging
(MRI) — a capsulated, large-sized hamartoma can be seen located in the outer quadrants of the right breast, exhibiting
a signal identical to normal mammary gland tissue, creating a “breast within a breast” appearance (white arrows). There
are multiple masses in the contralateral breast with suspicious morphology, associated with a known invasive ductal
carcinoma (red arrows). Image credits: El Yousfi Z, El Mansoury FZ, El Bakkari A, Omor Y, Latib R. Breast hamartoma
with synchronous contralateral breast cancer: a case report. Cureus 2024; 16(8): ¢66534. DOI: 10.7759/cureus.66534. Re-

used under the terms of the Creative Commons Attribution License CC-BY 4.0. (https://creativecommons.org/licenses/by/4.0/
deed.en).
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Differential diagnosis

The differential diagnosis includes a range of disorders [18] including:

Fibroadenomatoid mastopathy. In fibroadenomatoid mastopathy (sclerosing lobular hyperplasia), the
lesion is a well-defined, spherical mass with expanded lobules [29]. It resembles MH because of the
interlobular stromal sclerosis but can be distinguished by its frequent connection with fibroadenoma
and the lack of a fatty component in the stroma.

Lipoma. A lipoma is a benign tumor made of fat tissue. It is movable and painless like MH. It closely
resembles MH with a higher proportion of fatty components.

Liponecrosis. Liponecrosis is a benign inflammatory process that occurs when there is saponification of
local fat. It may manifest as an oil cyst or else as a spiculated lesion, depending on the degree of fibrosis
[29]. Its association with the history of surgery or other types of trauma facilitates the diagnosis [18].

Fibroadenoma. MH that contain relatively high amounts of fibrous stroma tend to be homogeneously
dense, and thus it may be challenging to differentiate from fibroadenomas.

Cystosarcoma phyllodes. Cystosarcoma Phyllodes is a rare fibroepithelial neoplasm [30] that closely
mimics giant MH with a greater amount of fibrous tissue. The quick growth and the presence of an
epithelial component help in diagnosis [18].

Relationship of mammary hamartoma with breast cancer

MH is often not regarded as a premalignant lesion; nonetheless, given their glandular breast tissue, the ma-
lignant transition is possible, like normal breast tissue. As a result, case-by-case examination and follow-up
should be done in an individualized manner [31]. Choi and Ko [32], in a review of the literature, described
15 cases of cancer associated with MH. In most cases, the diagnosis was made after detection of suspicious
features on imaging, which included clusters of microcalcifications, pleomorphic microcalcifications, and
spiculated opacities on mammography and irregular hypoechoic lesions on ultrasonography. In two cases,
coexisting cancer was discovered unexpectedly on histopathological analysis of the excised specimen.

Soltani et al. [33] very recently reported a 46-year-old woman in whom a long-standing breast lump
appeared highly suspicious on imaging. On mammogram, the lump was approximately 4.5x4x3 cm with
an irregular shape and spiculated margins associated with coarse heterogeneous microcalcifications. MRI
confirmed the presence of an oval-shaped circumscribed mass of predominant internal adipose intensity
(non-enhancing) containing an internal irregular spiculated mass of heterogenous T2 hypo-intensity with
heterogenous enhancement and medium/plateau kinetics. A BIRADS score of 5 was reported in both imaging
modalities. However, the histopathological analysis of the surgically excised specimen ruled out cancer and
established the diagnosis of MH. Yousfi et al. [26] reported a 37-year-old female who presented with a large
palpable mass in the right breast, and on imaging, was found to have synchronous contralateral breast cancer.

Kurodo et al. [34] reported a case of a 53-year-old woman in whom the MH was confirmed on histologi-
cal examination of the breast lesion, and cancer with foci of microinvasion was observed in the lobules of the
MH lesion concomitant with the intraductal spread of lobular carcinoma. Ruiz-Tovar et al. [35] reported a
case of a 35-year-old woman in whom mammography had shown the features of a typical hamartoma with
suspicious microcalcifications, and histopathological examination of the specimen revealed infiltrating ductal
carcinoma (IDC) and ductal carcinoma in situ (DCIS) associated with it. Choi et al. [32] reported a case of
a 70-year-old woman who was treated conservatively for MH, and six years later reported back with mam-
mogram changes around the mass, which turned out to be an invasive ductal carcinoma.
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Mammary hamartoma in men

Despite the possibility that males may also experience breast diseases, breast hamartomas are primarily
thought to be a female-specific condition, and only five cases have been reported in the peer-reviewed litera-
ture. According to Phan et al. [11], a 41-year-old male had a left breast lump for 15 years that was around
10 cm from the nipple. The lump has gotten bigger and tender. A mammogram showed a 30x9 mm tumor
in the upper outer quadrant of the left breast, surrounded by clustered coarse heterogeneous calcifications and
microlobulated borders. In line with hamartoma, ultrasound-guided core biopsies showed smooth muscle
bundles together with fibrous stromal and adipose tissue. The patient received conservative treatment, and
at his follow-up check a year later, he was still asymptomatic and had no new breast lumps.

Li et al. [36] reported a 30-year-old man who had presented with a one-month history of a painless mass
in his right breast. A lesion of around 2.0 cm by 2.0 cm was discovered in the right breast by ultrasound
imaging and mammography. It was provisionally diagnosed as an adenoma fibrosum or a lipomyoma. Surgi-
cal excision was conducted, and the histopathological examination confirmed the diagnosis of mammary
hamartoma. There was no recurrence at one year.

Mammary hamartoma in childhood and adolescence

A few cases of MH in children and adolescents have been reported in the literature. Chang et al. [37] ret-
rospectively analyzed patient records at the Massachusetts General Hospital, Boston, and identified 7 cases
of breast hamartomas in patients less than 18 years of age over a 17-year period. In 5 cases, surgical excision
was undertaken, and in 2 cases, core needle biopsy for diagnosis was the only intervention. Recurrence was
recorded in one case 9 months after surgical excision.

Gupta et al. [38] reported a case of a 10x10 cm MH in the right breast of a 13-year-old boy. The mass
spread into the thoracic cavity with the help of pseudopodia-like projections through the 3rd and 4th inter-
costal spaces without the evidence of any rib destruction. FNAC analysis was not helpful in clinching the
diagnosis. Management involved complete surgical excision, along with anterior portions of the 3rd and 4th
ribs, while preserving the nipple-areola complex. Histological examination of the specimen confirmed it to
be a hamartoma, and there was no recurrence at 14 months.

Impact on quality of life

If left untreated, these lesions may enlarge and result in breast asymmetry, which can have a lasting psycho-
social impact that may lead to low self-esteem and interfere with interpersonal relationships, particularly if
the lesions are not initially identified during adolescence or early adulthood when relationship dynamics are

being established [39].

Management

Treatment is based on the patient’s clinical presentation, and options range from reassurance to surgical
excision. Surgical excision is the most common form of management. It is essential to ensure that the lesion
is excised with a clear surgical margin due to the possibility of recurrence and, in rare instances, possible
malignancy foci inside the lesion [6]. Tazeoglu [6] presented a series of 39 cases, all of whom (100%) were
treated surgically. Lumpectomy and simple mastectomy were performed in 37 (94.9%) and 2 (5.1%) cases,
respectively. In 6 out of 37 (16.2%), lumpectomy was undertaken using radio-guided stereotactic marking
because of the small sizes of the masses. Mastectomy was selected as an option in two patients due to the
high mass/breast volume ratio.
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Ultrasound (US)-guided vacuum-assisted breast biopsy (VABB) is an alternative non-surgical approach
that has been employed in recent years. Hu et al. [40] prospectively treated 31 cases of MH with this ap-
proach. Complete excision rate was 96.8% (30/31), and recurrence was seen in 1 (3.2%) case one year after
the procedure. Complications encountered were of minor nature, which included pain (22.6%), hematomas
(9.7%), and ecchymosis (3.2%).

Conclusion

Mammary hamartoma is a rare, benign breast lesion that is being increasingly detected in recent times because
of the growing use of breast imaging for breast disorder screening and diagnosis. It is predominantly found in
middle-aged females. Though rare, there is a possibility of carcinomas arising within mammary hamartomas,
and identification of suspicious features on imaging should prompt evaluation to exclude an underlying tu-
mor. Complete surgical excision is the treatment of choice, though in recent years, lesser invasive ultrasound
(US)-guided vacuum-assisted breast biopsy (VABB) has shown encouraging results.
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