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Case Report

Pseudoangiomatous stromal hyperplasia of the
prostate: report of an unprecedented

entity in prostate pathology
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Abstract: Pseudoangiomatous stromal hyperplasia is a benign entity of the breast. It is histologically characterized
by open, slit-like spaces lined by spindle cells of myofibroblast/fibroblast differentiation in a dense collagenous
stroma. Although pseudoangiomatous stromal hyperplasia has been reported in ectopic breast tissue in anogeni-
tal mammary-like glands, it has not been previously reported in non-breast tissues. This includes prostatic tissue,
which shares similar histology and pathology with the breast. Herein, we report the first case of prostatic pseudo-
angiomatous stromal hyperplasia based on histological, immunohistochemical, and electron microscopic findings.
The patient was a 74-year-old man with a history of benign prostatic hyperplasia who presented with severe urinary
retention and underwent transurethral resection of the prostate. In addition to benign prostatic hyperplasia, the
prostate showed areas of irregular spaces lined occasionally by flattened spindle cells in a background of fibrocol-
lagenous stroma. Immunohistochemically, these cells were diffusely positive for vimentin and negative for CD31,
CD34, ERG, pancytokeratin, SMA, and D2-40. Electron microscopic findings also showed some cells with fibroblastic
features lining these spaces. Given these findings, we postulated that pseudoangiomatous stromal hyperplasia of
the prostate has some cells of fibroblastic lineage. Contrary to its breast counterpart where lining cells demonstrate
diffusely and strongly positive staining for CD34 and PR, this prostate case showed negative staining for CD34 and
PR. These findings indicate potential differences in the histogenesis of prostatic and breast pseudoangiomatous
stromal hyperplasia.
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Introduction mented case of PASH of the prostate in the set-
ting of significant benign prostatic stromal and
glandular hyperplasia with supportive histolog-

ic, immunohistochemical, and electron micro-

Pseudoangiomatous stromal hyperplasia (PA-
SH) is a well-known hyperplastic, benign, mes-

enchymal lesion of the breast, characterized
histologically by open slit-like spaces lined by
myofibroblasts/fibroblasts in a dense collage-
nous stroma. Previously, PASH had only been
reported in the breast. In recent years, there
have been case reports documenting PASH in
anogenital mammary-like glands [1, 2]; yet they
can still be classified as breast pathology cases
due to the presence of ectopic breast tissue
within the glands. While there are many shared
pathological entities between breast and pros-
tate, a case of PASH in the prostate has not
been previously reported to the best of our
knowledge. Herein, we report the first docu-

scopic findings.
Case report

A 74-year-old man with a history of significant
benign prostatic hyperplasia (BPH) presented
with severe urinary retention and inability to
void, requiring clean intermittent catheteriza-
tion (CIC) every 4 to 6 hours. Previously, he had
been treated with finasteride and tamsulosin,
but he did not respond to this medication regi-
men. The patient subsequently underwent
transurethral resection of the prostate (TURP)
to treat his urinary retention. Pathologic gross


http://www.ijcep.com

Pseudoangiomatous stromal hyperplasia in prostate

panel of immunohistochemi-
cal staining tests (Table 1)
were performed to ascertain
whether these spaces were
vascular, epithelial, or artifact
in nature. The CD31, CD34,
ERG, pancytokeratin, podo-
planin (D2-40), smooth mus-
cle actin (SMA), estrogen re-
ceptor (ER), progesterone re-
ceptor (PR) and androgen re-
ceptor (AR) immunostains we-
re performed to determine if
these spaces were true vas-

Figure 1. Microscopic views of prostatic stroma with areas of pseudoangio-
matous stromal hyperplasia (H&E; A 40x; B 100x).

Table 1. Antibodies used for this study

Antibody Clone Dilution Manufacturer cular lumens or epithelial lined
CcD31 JC70 RTU (ready to use) Ventana/Roche spaces, and to Che.CI.( any hor-
CD34 QBEND/10 RTU Ventana/Roche monal receptor activity.

ERG . EPR3864 RTU Ventana/Roche Electron microscopic (EM) ana-
Cytokeratin AE1/AE3 1:100 Dako/Agilent Vi f d from par-

i ysis was performe p

Podoplanin D2-40 RTU Ventana/Roche affin embedded tissue blocks
SMA A4 RTU Ventana/Roche to demonstrate the lineage of
ER SP1 RTU Ventana/Roche differentiation of PASH lining
PR 1E2 RTU Ventana/Roche cells. The EM preparation and
AR SP107 RTU Ventana/Roche procedure were followed by

SMA, smooth muscle actin; ER, estrogen receptor; PR, progesterone receptor; AR,

androgen receptor.

examination of the TURP specimen showed a
tan, rubbery, fibrous aggregate of tissue, which
measured 5 x 5 x 1 cm and weighed 10 grams.

The entire TURP chips were submitted for histo-
logic examination. Hematoxylin and eosin
(H&E)-stained sections demonstrated a back-
ground of acute and chronic inflammation with
stromal and glandular hyperplasia. There was
no identifiable high-grade prostatic intraepithe-
lial neoplasia (PIN) or malignancy.

The most dramatic histologic finding was the
presence of multiple foci of slit-like, often anas-
tomosing empty spaces in the fibromuscular
stroma (Figure 1). These slit-like luminal spac-
es were either empty (they did not have lining
cells) or were occasionally lined by flattened
cells with no cytologic atypia or mitoses. These
features resembled PASH of the breast.

Materials and methods
A representative block containing suspected

PASH was selected for immunohistochemical
stains and electron microscopic analysis. A
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the routine EM analysis meth-
od [3].

Results

CD31, CD34, and ERG were positive in the lin-
ing of blood vessels, but negative in the linings
of the corresponding slit-like spaces of interest
in our case (Figure 2), thus ruling out a true vas-
cular lesion. Pancytokeratin (AE1/AE3) was
negative, ruling out an epithelial lesion (Figure
3). Smooth muscle actin (SMA) and D2-40
stains were also negative in the lining of the
spaces (Figure 3). The lesion was diffusely pos-
itive for vimentin immunostain (Figure 3) in the
lining cells of the slit-like spaces, suggesting
absence of lining cells or lining cells that were
fibroblasts. Thus, these areas were interpreted
as “stromal hyperplasia with areas of benign
pseudovascular changes”, which we currently
believe to be consistent with prostatic PASH.

Immunostains for estrogen (ER) and progester-
one (PR) were negative in prostate glandular
cells, stromal cells, and PASH lining cells.
Androgen receptor (AR) immunostaining was
also negative in the PASH lining cells. Con-
versely, glandular and stromal positivity was
detected for AR.
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Figure 2. Microscopic views of immunohistochemical stains CD31 (A), ERG (B), and CD34 (C) show no staining for
the lining of the areas of pseudoangiomatous stromal hyperplasia. See positive staining of true vascular endothelial

cells (arrows) (100x).

reported [1, 2]. However, such
lesions still involve breast tis-
sue, even though it is ectopic.
An extensive search of the lit-
erature revealed absence of
documented PASH cases oth-
er than in breast. No reported
cases of PASH were found in
prostate, despite the fact that
the breast and prostate share
analogous histology and pa-
thology: They both have duct
and lobular systems, and
many similar disease entities
occur in both the breast and
prostate. We therefore believe
that this is the first document-
ed case of prostatic PASH in
the setting of significant BPH.

Figure 3. Microscopic views of negative immunohistochemical stains pancy-
tokeratin (A), SMA (B), and D2-40 (C), and diffusely positive stain for vimen-
tin (D) (100x).

By EM analysis, most spaces were empty, but
some of the luminal spaces of interest were
lined by cells showing well-developed granular
endoplasmic reticulum with visible collagen
and occasionally prominent Golgi apparatus.
These findings were consistent with the elec-
tron microscopic features of fibroblasts (Figure
4), and further supported our diagnosis of PASH
of the prostate.

Discussion

PASH refers to a well-known, frequently docu-
mented hyperplastic lesion in male and female
breasts, recognized on histology as areas of
open, slit-like spaces in a background of dense
collagenous stroma. A few case reports of this
entity in areas other than the breast involv-
ing anogenital mammary-like glands have been
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Vuitch et al. first described
PASH of the breast in a gro-
up of nine pre-menopausal
women in 1986 [4]. Since then, there have
been multiple other case series documenting
PASH in the breast [5]. PASH of the breast typi-
cally presents in women of childbearing age,
although it can rarely occur in post-menop-
ausal women, adolescents, children, and men
with gynecomastia (https://rarediseases.info.
nih.gov/diseases/9410/pseudoangiomatous-
stromal-hyperplasia). It is usually discovered
incidentally on breast biopsy, but it occasionally
presents as a breast mass, termed nodular or
tumorous PASH. Grossly, PASH is a non-encap-
sulated, well-circumscribed, rubbery mass with
a solid, homogeneous, gray-white cut surface.
As previously stated, histologically this lesion is
characterized by open slit-like spaces that are
lined with a discontinuous layer of flat, spindle-
shaped cells with no nuclear features of malig-
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nancy [4]. The spaces are considered an arti-
fact caused by induction of collagenous stroma
retraction during the fixation process [6].

The linings of the slit-like spaces are typically
positive for the immunohistochemical stains
vimentin, CD34, and SMA (focally), findings
leading to the accepted hypothesis that these
spindle-shaped cells are of stromal myofibro-
blastic origin [6-8]. Additionally, these cells can
be positive for desmin and bcl-2. They are neg-
ative for endothelial markers such as CD31 and
Factor VIII, which can be helpful to distinguish
PASH from hemangioma or angiosarcoma,
which are positive for both markers [7, 8].
These lesions are also negative for S-100 and
epithelial markers such as cytokeratin [7]. The
spindle-shaped cells can also express PR [5],
supporting the hypothesis that this lesion is
hormonally driven by an exaggerated response
of the spindle-shaped cells to progesterone.
PASH of the breast used to be historically clas-
sified as a mammary hamartoma, but it is con-
sidered a distinct entity under current WHO
guidelines [9].

To the best of our knowledge, herein we report
the first recognized case of PASH in the pros-
tate. Regular H&E stained microscopic slides
demonstrated the classic open, slit-like luminal
spaces, displaying frequent, irregular spacing
without cells or lined by spindle cells that did
not show nuclear atypia, mitoses, or other
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Figure 4. Electron microscopic analysis demonstrating fibroblastic lin-
eage of the lining of the PASH luminal spaces with: (A) Prominent Golgi
apparatus demonstrating a proliferating fibroblast, (B) Some spaces
lined by areas of fibroblastic differentiation with prominent endoplas-
mic reticulum and collagen, and (C) Space lined with areas of promi-
nent endoplasmic reticulum, consistent with fibroblastic differentiation;
(D) Represents a thick section EM analysis demonstrating fibroblastic
differentiation (A 3,000x; B 4,000x; C 8,000x; D 100x).

nuclear features indicating malignancy. The
negative AE1/AE3 stain ruled out any epithelial
or glandular lesion from the differential diagno-
sis. Additionally, the negative ERG, CD34, and
CD31 stains differentiated our case from a vas-
cular lesion. The negative D2-40 stain was use-
ful to eliminate lymphatic or mesothelial etiolo-
gy from the differential diagnosis. The diffusely
positive vimentin stain without other positive
immunostains further supports our diagnosis
of PASH. Occasionally, SMA can be focally posi-
tive in PASH; SMA was negative in our case, a
finding that can be attributed to tissue sam-
pling. Our case was negative for CD34; howev-
er, most cases of breast PASH are positive for
CD34. Based on negative stains for CD34 and
SMA and the positive stain for vimentin, the
spindle cells in our case of PASH of the prostate
have probable fibroblastic lineage. Our electron
microscopic analysis further supported the
fibroblastic nature of the cells, given the
observed features of a well-developed granular
endoplasmic reticulum with visible collagen
and occasionally prominent Golgi apparatus.
Positive PR staining can be a useful confirma-
tory test as the spindle cells in PASH of the
breast frequently are positive for PR, but PR
staining is also positive in a variety of stromal
tumors and lesions without any specificity
(https://emedicine.medscape.com/article/161-
1918-overview#al). In our case, PR and the
other hormone receptors were all negative in
PASH lining cells. However, it is likely that hor-
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mones do not influence PASH of the prostate
as that of the breast. This can be explained by
the fact that, in our case of prostatic PASH, the
predominant lining cells were fibroblasts as
opposed to myofibroblasts, the latter having
been postulated to respond abnormally to pro-
gesterone in the breast. Our case is notable,
but more detailed clinicopathological findings
from other documented cases of PASH of the
prostate are necessary to fully determine its
characteristics.

Conclusion

This study describes the first reported case of
PASH in the prostate, based on combined his-
tological, immunohistochemical, and electron
microscopic findings. Previously, this benign
mesenchymal lesion had been described only
in breast or ectopic breast tissue. It is well
accepted that PASH is hormonally driven in the
breast, presumably due to an exaggerated
response to progesterone. Our case of PASH of
the prostate may not be hormonally driven to
the same extent as the breast given the nega-
tive PR, ER, and AR stains of the lining cells.
PASH of the breast, presenting as a mass, is
excised, and there is minimal risk of recur-
rence. Therefore, the patient’s TURP procedure
may have essentially treated both PASH and
BPH.

It should be noted that it is not certain if PASH
of the prostate behaves in exactly the same
way as the breast because PASH of the pros-
tate has never been documented heretofore.
This difference in behavior can be seen in other
shared entities between breast and prostate,
and the discrepancies in CD34 staining (myofi-
broblasts versus fibroblasts) and hormonal
staining (PR positivity versus negativity) could
be indicators of a possible difference. Additional
studies and case reports will further elucidate
the etiology of PASH in prostate and non-breast
tissue.
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