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INTRODUCTION

CASE

Pseudoangiomatous stromal hyperplasia (PASH) was

A 58-year-old woman was followed up at our hospital

initially described in 1986 by Vuitch et al.,1 as a benign

for hypertension, and presented with a palpable mass in

breast lesion consisting of mammary stromal proli-

her left breast, which had persisted for three months

ferations which simulate vascular lesions, and which

prior

to

her

visit.

Her

medical

history

included

2

might easily be mistaken for a low grade angiosarcoma.

pulmonary tuberculosis and chronic gastritis. The patient

This condition sporadically manifests itself as a palpable

had no personal history of trauma, nor did she have a

mass in postmenopausal women, but is far more

family history of breast cancer. Physical examination

frequently encountered as an incidental component in

revealed a nontender, firm, and movable mass in the left

premenopausal women. Clinical, radiological, and fine-

breast. Ultrasonography of the breast revealed a 2cm,

needle aspiration (FNA) findings associated with this

well-defined, hypoechoic mass. We conducted FNA using

condition can mimic those normally associated with a

a 23G needle. Six weeks after the aspirates had been

phyllodes tumor or a fibroadenoma. The nature of PASH

reviewed, we performed a mammotome biopsy.

remains unknown, but it has been suggested that PASH
might constitute a neoplastic process of myofibroblastic
2-4

origin.

Cytologic Findings

Detailed descriptions of the cytological findings

associated with PASH are fairly rare, and only eight such

The aspirates were moderately cellular, and consisted

5-7

descriptions have been reported in the literature.

of a mixture of cohesive groups of benign ductal

Furthermore, none of these cases have been correctly

epithelia and abundant stromal fragments with spindle

diagnosed according to the cytological evidence. The

cells, in a background of single bipolar naked nuclei. We

cytological features of PASH are typically nonspecific,

noted monolayer sheets of bland ductal epithelium, small

and the diagnosis of this condition by FNA cytology is

to medium in size, which featured large and non-

often difficult. In this study, we report a case of PASH

branching shapes, reminiscent of those seen in phyllodes

manifesting as a palpable mass. However, the cytological

tumors or fibroadenomas. The remainder of the aspirate

diagnosis indicated a phyllodes tumor, due to the

evidenced smaller, regular gland-like clusters, as well as

observation of abundant and hypercellular stroma.

some scattered single epithelial cells (Fig. 1). The
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Histologic Findings
dispersed stromal cells possessed spindled, elongated
nuclei, which exhibited a vesicular chromatin pattern, or

The histopathology of the excised specimen revealed a

smaller, dense, oval, bare nuclei (Fig. 2). Some of these

pattern characteristic of PASH. In the hematoxylin and

spindled cells contained small amounts of cytoplasm. The

eosin-stained sections of the paraffin-embedded tissue,

abundant stromal fragments were irregular in size and

the tumors consisted of intermixed stromal and epithelial

shape, and appeared to be composed of nonfibrillar

elements. The fibrous stroma contained a number of

fibrous tissue with hypocellular spindle cells (Fig. 3).

anastomosing slit-like spaces, some of which were com-

After carefully considering the clinical, radiological and

pressed and others containing discernible lumina. The

cytological findings, we settled on a diagnosis of stromal

space was lined with spindle cells, which were reminis-

cell proliferative lesion, consistent with a phyllodes

cent of endothelial cells (Fig. 4A). The cells bordering

tumor.

these spaces were discontinuous and flat, and exhibited
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Age

Cellularity

Atypia

Stroma

Naked nuclei

Cytologic diagnosis

5

20

Moderate

Absent

Mild

Moderate

Fibroadenoma

5

42

Moderate

Mild

Minimal

Abundant

Fibroadenoma

5

51

Moderate

Minimal

Moderate

Moderate

Fibrocystic disease

5

4

51

Moderate

Absent

Absent

Moderate

Fibroadenoma

55

24

Minimal

Absent

Absent

Mild

Fibroadenoma

5

39

Moderate

Moderate

Minimal

Moderate

Suspicious for malignancy (carcinoma)

6

34

Moderate

Absent

Moderate

Moderate

Phyllodes tumor

7

41

Moderate

Absent

Mild

Moderate

Fibroadenoma

9

24

Low

Mild

Minimal

Rare

Defer to histology

9

50

Low

Mild

Minimal

Rare

Defer to histology

10

11

49

Moderate

Absent

Minimal

Mild

Fibroadenoma

1210

56

Moderate

Absent

Minimal

Mild

Proliferative disease, consistent with clinical
history of gynecomastia

13*

58

Moderate

Absent

Abundant

Moderate

Phyllodes tumor

1

2
3

6
7
8
9

10

* : our case
PASH : pseudoangiomatous stromal hyperplasia

no nuclear atypia or mitotic figures. The intervening

low-grade
1,5

angiosarcoma

or

a

malignant

phyllodes

stroma were composed of dense collagen, but also

tumor.

exhibited focal myxoid degeneration. The results of an

some controversy. Fisher et al.8 suggested, in 1992, that

immunohistochemical study showed that the lining cells

PASH was properly classed as a variant of a breast

were positive for vimentin (Zymed, San Francisco,

hamartoma. However, Powell et al.4 asserted that the

California), smooth muscle actin (DAKO, Glostrup,

cellular proliferation and staining qualities inherent to the

Denmark), and CD34 (Becton Dickinson, San Jose,

condition more accurately indicated a myofibroblastic

California)(Fig. 4B), and were negative for factor VIII

proliferation.

(Zymed, San Francisco, California).

The histogenesis of PASH remains a subject of

To the best of our knowledge, only a few published
studies in the literature address the cytological features of
PASH. In all reported cases, however, the cytological
findings have been similar, although there has been some

DISCUSSION

variation in the reported stromal cellularity. These data
PASH is a benign proliferative lesion occurring in the
mammary

stroma,

which

exhibits

myofibroblastic
1

differentiation in premenopausal women.

PASH is

are summarized in Table 1.
The cytological pattern of PASH is largely benign, and
can be readily recognized on FNA materials. However,

of

the cytological pattern of PASH is non-specific. The

anastomosing, slit-like spaces, which are lined with

aspirates normally reveal monolayer sheets of bland

spindle-shaped cells, and are embedded in an abundance

ductal and myoepithelial cells, small to medium in size,

of fibrous stroma. The accurate identification of this

in a background of bipolar, naked nuclei, which are

condition is important, as it can easily be confused with

associated with stromal fragments. In most cases, the

a malignant mesenchymal tumor of the breast, such as a

epithelial component of PASH consists of monolayer

histologically

characterized

by

the

presence

: Pseudoangiomatous stromal hyperplasia of the breast 5<

sheets, small to medium in size, and composed of

nuclei, favors a diagnosis of fibroadenoma rather than

two-dimensional ductal epithelium, in contrast to a

PASH. Round and broad epithelial fragments, a low

fibroadenoma,

elongated,

epithelial/stromal ratio, and the presence of columnar

canalicular, slit-like ductal structures. In our case, the

stromal cells and multinucleated giant cells tend to favor

observed epithelial components were reminiscent of

a diagnosis of phyllodes tumor, rather than PASH.9 The

PASH.

cytological diagnosis of 'suspected carcinoma' has also

which

features

typical

However, in some cases of PASH, stromal fragments

been established in some cases, due to the presence of

have not been noted, as reported by Vicandi et al.5

some scattered discohesive atypical ductal epithelum. In

However,

our case, a diagnosis of phyllodes tumor was initially

hypocellular

and

hypercellular

stromal

fragments containing spindle cells were particularly

established.

abundant in our case. Many other cases have also

PASH should be included in a differential diagnosis in

involved variable amounts of stromal fragments. Most of

cases in which the aspirate samples are moderately

these fragments exhibit hypocellular spindle cells, but

cellular, and contain both cellular stromal fragments and

some are hypercellular. A recent histological study of

dispersed bipolar cells, regardless of whether the patient

PASH reported a spectrum of stromal changes, ranging

is pre- or postmenopausal. We emphasize that the

from those classically associated with PASH to more

presence of abundant hypocellular stromal fragments

proliferative lesions, along with the formation of cellular

containing spindle-shaped nuclei constitutes a vital

bundles which generally obscured the underlying PASH

indicator for a diagnosis of PASH.

4

architecture.

These cellular forms of PASH can be

confused with other entities which exhibit increased
stromal cellularity, including phyllodes tumors and
myofibroblastomas.5 With regard to differential diagnosis
from phyllodes tumor, PASH is associated with numerous
hypocellular

stromal

fragments,

and

relatively

less

proliferative ductal epithelium. Our FNA smear revealed
a few hypercellular stromal fragments in a background of
abundant,

fibromyxoid,

cytological

features

stromal

indicated

the

fragments.
diagnosis

These
of

a

suspicious phyllodes tumor. On the review of the smear,
the stroma exhibited a typical PASH pattern. Therefore,
these stromal fragments, in addition to the dispersed
bipolar cells, were thought to represent the characteristic
cytological features of PASH.
Due to the absence of specific cytological features,
and given the rarity of hypocellular spindle cells in this
lesion, it was difficult to establish a definite diagnosis of
PASH simply on the basis of the cytology. In most
cases, this condition has been diagnosed as a benign
lesion, usually either a fibroadenoma or a phyllodes
tumor. Only one of the Vicandi cases was not diagnosed
as one of these lesions.5 A typical biphasic pattern of
moderate to high cellularity, including staghorn fragments
of epithelial cells in a background of bipolar naked
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