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ABSTRACT

ÖZ

Pseudoangiomatous stromal hyperplasia (PASH) is a benign proliferative
entity of mammary stroma. It is generally found as an incidental finding. It may rarely present as a palpable nodule. Three patients, who were
29, 45, and 58 years of age, were referred to our clinic with nodule and
pain in the breast. The physical examinations and ultrasound findings of
all three patients were consistent with fibroadenoma. Core biopsies were
performed and reported as “benign breast parenchyma including stromal
fibrosis.” PASH areas were noted in one case. The excision specimens were
observed as solid nodular masses with smooth external surfaces and white
in colour. Microscopically, well-demarcated hyalinized stroma, including
slit-like pseudovascular spaces lined by bland spindle cells, was observed.
Immunohistochemically, these cells showed positive staining for CD34 and
negative staining for CD31. Nodule-forming PASH mostly confuses with
fibroadenoma with respect to clinical examination and radiological findings. Definite diagnosis requires histopathological verification. Differential
diagnosis should be made with low grade angiosarcoma, fibroepithelial tumors, and myofibroblastoma.

Psödoanjiomatöz stromal hiperplazi (PASH) çeşitli meme lezyonlarıyla birliktelik gösterebilen benign bir antitedir. Genellikle mikroskopik odaklar
tarzında izlenir. Nadiren ise palpabl bir nodül oluşturarak semptomatik hale
gelebilir. Olgular, 29, 45 ve 58 yaşlarında olup memede ele gelen kitle ve
ağrı şikayetleriyle başvurdu. Hastaların klinik muayene ve ultrasound bulguları fibroadenom lehine değerlendirildi. Her üç olguda, lezyona ait tru-cut
biyopsi örneklerinde stromal fibrozis izlendi. Sadece bir olguda ek olarak
stromada PASH alanları tarif edildi. Kitleler, tel ile işaretleme sonrası eksize
edildi. Eksizyon materyalleri düzgün yüzeyli, beyaz renkli, solid, nodüler kitle
şeklindeydi. Mikroskopik incelemede, çevre meme dokusundan iyi sınırlarla
ayrılmış ancak kapsül içermeyen, yaygın hyalinizasyon gösteren bir stroma
içinde birbiriyle birleşen damar benzeri boşluklar izlendi. İmmunohistokimyasal değerlendirme sonucunda hücreler; CD34 (+) ve CD31 (-) boyandı.
Nodüler PASH, klinik ve radyolojik olarak en sık fibroadenomla karışmaktadır. Lezyonun kesin tanısı sadece histopatolojik verifikasyona dayanmaktadır.
Ayırıcı tanısında, düşük dereceli anjiosarkom, fibroepitelyal tümörler yanısıra
myofibroblastom bulunmaktadır.
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Introduction
Pseudoangiomatous stromal hyperplasia (PASH) is a benign proliferative entity of mammary stroma. It is characterized by slit-like pseudovascular spaces lined by myofibroblasts in a hyaline stroma (1, 2). We mostly characterize PASH as an incidental finding accompanying
several benign or malignant lesions of breast while evaluating the surgical excision specimens microscopically. Occasionally, it may comprise a mass and therefore present as a palpable nodule clinically (3). It has been reported as either a rapidly enlarging nodule suspicious of
malignancy or direct transformation to malignancy in single case reports (4, 5). Here, we report three nodular PASH cases.

Case Presentation
Case 1
A 29-year-old Caucasian woman was referred to our clinic with mastodynia for 1.5 months. No history was noted for oral contraceptive
use. Physical examination revealed a mobile and well-defined mass in the mid-outer quadrant in her right breast, consistent with fibroadenoma. Similarly, ultrasound findings showed a deeply located, hypoechoic, homogeneous solid nodule with well-defined borders (25 ×
10 mm) (Figure 1a). Core needle biopsy was performed and reported as a “columnar cell lesion without atypia, fibrocystic changes in the
form of fibrosis, dilated ducts, and extensive PASH areas completely involving one of the tissue fragments”. The lesion was excised. Macroscopically, the specimen was a rubbery, well-circumscribed nodular mass with a diameter of 2 cm. The cut surface was solid in consistency
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Resim 1. a, b. (a) Homogeneous solid nodule with well-defined borders (b) Pseudovascular spaces lined by bland spindle cells in intralobular
and interlobular stroma. (×200 H&E)
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Resim 2. a-c. (a)Homogeneous, hypoechoic, solid nodule with well-defined borders parallel to the pectoral muscle (b) Slit-like spaces lined
by bland spindle cells with no nuclear atypia or mitosis (×400 H&E) (c) CD34 positivity in spindle cells lining pseudovascular spaces (×400)

and white in colour. No hemorrhage, necrosis, or leaf-like pattern was
described. Microscopically, a well-demarcated, extensively hyalinized
stroma, including randomly distributed lobular units and a few dilated
ducts, was observed. Some of the lobular units showed columnar cell
changes without atypia. In addition, microcalcification associated with
benign ducts and acinus within the lesion was noted. Both intralobular
and interlobular hyalinized stroma displayed widespread, slit-like pseudovascular spaces lined by bland spindle cells (Figure 1b). No nuclear
atypia or mitosis was detected in the cells lining the slit-like spaces. Immunohistochemically, these cells showed positive staining for CD34,
smooth muscle actin, focal positivity for progesterone receptors, and
negative staining for estrogen receptors and CD31. The specimen was
reported as “Nodular PASH,” with a brief comment that emphasized
the benign nature of the lesion and possibility for local recurrence. No
recurrence was reported after 34 months following excision.
Case 2
A 58-year-old Caucasian postmenopausal woman was referred to our
clinic with mastodynia for a while. No history was noted for oral contraceptive use or hormone replacement therapy. Physical examination
revealed a mobile and well-defined mass in the upper quadrant of her
right breast. No calcification was detected mammographically. Ultrasound findings showed a homogeneous, hypoechoic, solid nodule (26
x 12.5 mm), with well-defined borders parallel to the pectoral muscle
(Figure 2a). No posterior enhancement was noted. Core needle biopsy was performed and reported as “fibrocystic changes composed
of stromal fibrosis, dilated ducts and apocrine metaplasia, and focally PASH areas in the stroma”. The lesion was excised with a cuff

of normal breast tissue. Macroscopically, the excision specimen was a
well-circumscribed nodular mass (2.5 x 1.5 x 1.5 cm) with a solid cut
surface. Microscopically, a few benign ducts and lobules were observed
in a hyalinized stroma. The stroma displayed multifocal, slit-like pseudovascular spaces lined by bland spindle cells with no nuclear atypia or
mitosis (Figure 2b). Immunohistochemically, the cells lining the slitlike spaces showed positivity for CD34 (Figure 2c) and negativity for
CD31. Focally, weak positive staining for estrogen and progesterone
receptors was noted. The specimen was reported as “Nodular PASH.”
No recurrence was reported after 23 months following excision.
Case 3
A 45-year-old Caucasian woman was referred to our clinic with a mass
in her left breast for a long time (exact time unknown). No history was
noted for oral contraceptive use. Physical examination revealed a nonfixed and well-defined mass in the upper-outer quadrant, consistent
with fibroadenoma. Mammography showed an ovoid, well-defined
mass of high density with no calcification, suggestive of a benign lesion
(Figure 3a). Ultrasound findings revealed a hypoechoic, solid nodule
(39×15 mm) with well-defined borders. The lesion was beneath the
skin, and its long axis was parallel to pectoral muscle. Core needle
biopsy was performed and reported as “extensive stromal hyalinization
including multifocal PASH areas and intraductal papilloma”. The lesion was excised with a cuff of normal breast tissue. Macroscopically,
the excision specimen was a rubbery, well-circumscribed nodular mass
with a diameter of 4 × 3 × 2.5 cm (Figure 3b). Microscopically, there
were lobular units and a few dilated ducts with apocrine metaplasia
in a well-demarcated hyalinized stroma. Minimal dilatation was ob-
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Resim 3. a-c. (a) Ovoid, well-defined mass of high density with no calcification (b) Rubbery, well-circumscribed solid, nodular mass, white in
colour (c) Minimally dilated acinar structures surrounded with PASH (×200 H&E)

served in some lobular acinus and ducts. Periductal and perilobular
stroma displayed multifocal, slit-like pseudovascular spaces lined by
bland spindle cells with no nuclear atypia or mitosis (Figure 3c). Immunohistochemically, the cells lining the slit-like spaces showed positivity for CD34 and negativity for CD31. There was no staining for
estrogen and progesterone receptors. The specimen was reported as
“Nodular PASH.” No recurrence was reported after 14 months following excision.

Discussion and Conclusions
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The pathogenesis of PASH is still controversial. However, clinicopathological findings support that PASH is a benign lesion of mammary
stroma growing dependent of hormonal status. For example, patients
with PASH have been mostly described in premenopausal women
and/or in women with a history of oral contraceptive use or hormone
replacement treatment (6). PASH has also been described in men with
gynecomastia and a trans-sexual patient taking exogenous hormones
(7, 8). Furthermore, immuohistochemical positivity for the progester-

one hormone receptor has been observed in stromal cells (6). Two of
three patients were premenopausal in this report and showed immunopositivity for the progesterone receptor. However, no history of oral
contraceptive use or hormone replacement treatment was obtained in
the postmenopausal patient.
PASH areas generally have been identified as small, microscopic stromal foci in the background of several breast lesions. These lesions are
observed in fibrocystic changes, fibroepithelial lesions (phylloides tumor and fibroadenoma), stromal alterations surrounding columnar
cell changes, and even in invasive breast carcinoma (2). Similarly, we
described columnar cell changes in one case (Case 1) and fibrocystic changes in all cases. Nodule-forming PASH mostly confuse with
fibroadenoma with respect to the clinical examination and radiological findings as in our cases. It has been clinically described as a nontender and slowly growing mass. A solid, well-defined, homogenous,
hypoechoic mass that is generally without calcification has been defined in ultrasonographic examination (9). If the core needle biopsy
from a nodular lesion contains a large amount of PASH areas, then the
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possibility of nodular PASH may come to mind. Therefore, the exact
diagnosis requires a histopathological examination of the entire biopsy
material. Because one of our cases (Case 1) showed extensive PASH
areas without a background of fibroepithelial lesion in core needle biopsy material, we could mention the possibility for nodular PASH in
the comment of the pathology report based on the radiologic findings.
The histopathological differential diagnosis of PASH includes benign
and malignant lesions of the breast, such as myofibroblastoma and low
grade angiosarcoma (3, 10). Myofibroblastoma is also a well-circumscribed, slowly growing, nodular lesion that is generally located in the
subareolar region. Both physical examination and radiologic findings
of myofibroblastoma generally suggest fibroadenoma. Microscopically,
short intersecting fascicles of bland spindle cells within collagen fibers
were observed in myofibroblastoma. While the entrapment of benign
breast ducts and lobules is rare in myofibroblastoma, it is generally
noted in nodular PASH. Similarly, all of our cases displayed a varying
amount of benign breast ducts and lobules in the nodular stroma of
PASH. However, immunostainings do not help to distinguish nodular
pash from myofibroblastoma since the origin of cells is same in both
lesion. Angiosarcoma is an important neoplasm that must be differentiated from PASH. Unlike nodule-forming PASH, angiosarcoma is a
hemorrhagic mass with irregular margins because of infiltrative vascular channels lined by malignant endothelial cells showing nuclear atypia and mitotic activity. Because these channels are true vascular composition, they show positive immunostaining for vascular markers such
as CD31 and Factor VIII. However, the spindle cells originated from
the myofibroblast in PASH, and they show positivity for vimentin and
CD34 but negativity for vascular markers. All of our cases showed
negative staining for CD31 and positive staining for CD34, consistent
with myofibroblastic cell origin. Occasionally, multinucleated stromal
giant cells lining the pseudovascular spaces have been reported in nodular PASH, with a clinical history of rapidly growing breast mass (11).
The myoepithelial cell origin (CD34 positivity, Factor VIII negativity)
is mostly considered for atypical stromal giant cells. The atypical stromal cells have also been reported in the fibroepithelial tumors (12). We
did not notice atypical stromal cells in all the cases.
Prognosis of PASH is considered as good. The treatment involves the
surgical excision of the nodular mass. Recurrences have been described
in patients with possible incomplete surgical excision.
Consequently, PASH is a benign stromal lesion and generally defined
as small microscopic foci in the surgical excision material. It is important to be aware of this lesion because the histopathological differential
diagnosis includes both benign and malignant lesions of the breast.
Based on clinical and radiological analysis, PASH may rarely present as
a solid, well circumscribed, hypoechoic nodule, similar to fibroadenoma. The presence of extensive or diffuse PASH areas in a core needle
biopsy should alert the pathologist with respect to the possibility for
nodular PASH in a proper clinical setting. The exact treatment and
diagnosis requires surgical excision of the entire mass.
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