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Pseudoangiomatous hyperplasia  
of mammary stroma:  

clinical cases
Relevance. Pseudoangiomatous stromal hyperplasia (PASH) is a rare benign breast pathology. Less than 300 cases of PASH 

are described in the literature; in most cases, the disease appears as a histological finding during a biopsy performed on a dif-
ferent diagnosis. PASH is often associated with other benign breast changes, and these changes may dominate in the clinical 
and radiological presentation. The BI-RADS scale classifies PASH as category 2 (benign changes). Differential diagnostics shall 
include fibroadenoma, phylloid tumor, and diabetic mastopathy. PASH is not a precancerous condition and does not require 
active surgical treatment or dynamic monitoring. After surgery, the risk of relapse occurs in 15-22% of cases. 

PASH diagnostics is challenging due to the variety of radiological patterns and the absence of pathognomonic radiolog-
ical signs.

Purpose of this study is to familiarize with this pathology and improve differential diagnosis.
This article presents clinical cases of three patients with pseudoangiomatous stromal hyperplasia of mammal glands with 

different clinical and radiological patterns.
Conclusions. In the case of questionable results of radiation examination, biopsy followed by histological examination is 

required to clarify the diagnosis.
Keywords: Pseudoangiomatous stromal hyperplasia, mammography, breast ultrasonography.

Introduction. Pseudoangiomatous stromal hyperpla-
sia (PASH) is a rare benign breast pathology first described 
in 1986 by Vuitch and coauthors in 9 patients with palpa-
ble neoplasms in the mammary gland [1]. The scientific lit-
erature in English offers a range of publications devoted to 
this pathology and its diagnostics [2-5]. However, no pub-
lications on that topic could be found in Russian-language 
literature. 

This article presents the results of a radiation exam-
ination of three patients to demonstrate the differences 
in clinical and radiological manifestations of histological-
ly confirmed PASH.

The correct and timely PASH diagnostics at the preop-
erative stage allows for avoiding unnecessary invasive in-
terventions. Despite the low prevalence of this pathology, 
practical radiologists should be aware of the disease, know 
its clinical symptoms, radiation semiotics, and tactics to 
ensure optimum management of patients.

Description of cases.
Case 1 (Figures 1-4).
A female patient, 47 years old, presented complaints 

on a neoplasm in her right breast, accidentally detect-
ed during the screening in 2012 and painfulness in the 
place of neoplasm. The neoplasm was not palpable; 
over the years, it slowly increased in size. Histological 
diagnosis of a core-needle biopsy has shown a mamma-
ry fibroadenoma.

The oval neoplasm of average density, precise contour, 
with dimensions 2.2x1.2 cm at a distance of 6 cm from the 
nipple was detected on a mammography study of the low-
er inner quadrant of the right mammary gland.

Ultrasound examination: a hypoechoic neoplasm with a 
fuzzy contour, parallel to the skin, with a heterogeneous inter-
nal echo-structure and a marked distal acoustic shadow. The 

Figure 1 - Mammograms of the right mammary gland, frontal 
and oblique views. Neoplasm in the lower inner quadrant, with 

medium intensity, and precise contour.

Figure 2 - Ultrasound examination of the right mammary gland. 
A hypoechoic mass with a fuzzy contour and heterogeneous 

structure.
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Figure 6 - Tomosynthesis: the neoplasm with partially indistinct 
contours in the upper-outer quadrant of the left mammary gland

Figure 3 - Tomosynthesis (performed in 2019). In the upper-out-
er quadrant of the right mammary gland - the locus of focal 

asymmetry

patient was recommended surgery due to neoplasm growth.
Postoperative histology conclusion: PASH with foci of 

fibroadenomatous changes, without any signs of atypia.

Case 2 (Figures 3-5).
A female patient, 72 years old, without complaints. Screen-

ing mammography showed a locus of developing asymmet-
ric tissue 4.5x2.0 cm in size, in the upper-outer quadrant of 
the mammary gland, 6.3 cm away from the nipple.

Ultrasound examination: an irregular shape neoplasm 
difficult to measure due to its ductal distribution. BI-RADS 
4.Histological diagnosis after of core-needle biopsy: PASH 
with a simple ductal hyperplasia.

The patient was recommended to continue the routine 
mammography screening.

Picture of 2016. Picture of 2017. Picture of 2019. 
Figure 4 - Mammograms of the right mammary gland taken in 2016, 2017 and 2019: the developing 

asymmetry locus in the upper-outer quadrant

Figure 5 - Ultrasound examination of the right mammary gland: 
a neoplasm, irregular shaped

Case 3 (Figures 6-7).
A female patient, 45 years old, presented complaints 

on a neoplasm in the left mammary gland, accidental-
ly detected during the screening mammography about 3 
years ago, with the slow growth of the neoplasm. The bi-
opsy showed a fibroadenoma. No other complaints were 
recorded; the neoplasm was not clearly palpable.

The mammography of the upper-outer quadrant of the 
left breast showed an oval neoplasm with partially indis-
tinct contours, and low density sized 4.0x3.1 cm. 

Ultrasound examination: a hypoechoic mass with pre-
cise contours, parallel to the skin, heterogeneous internal 
echo-structure, size 4.1x4.1 cm.

The patient was recommended surgery due to neo-
plasm growth.

The postoperative conclusion of the histology exam-

ination was the following: PASH associated with fibroad-
enomatous changes, steatonecrosis, and apocrine meta-
plasia.
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Discussion
Pseudoangiomatous stromal hyperplasia is a benign 

condition of the mammary gland associated with a colla-
gen proliferation. In most cases, that disease is an inciden-
tal histological finding during a biopsy performed because 
of a different diagnosis.

Less than 300 cases of PASH were described in En-
glish-language scientific literature; the most extensive se-
ries of cases included 79 patients [6]. In one of the studies, 
PASH was detected in histological samples of 23% of pa-
tients after sectoral resection for another reason [7]. 

That pathology is observed in both women and men; 
in men, it is often associated with gynecomastia. In a 
study, PASH as a comorbidity was detected in 24-47% of 
men with gynecomastia [8].

The etiology and pathogenesis of PASH are not thor-
oughly studied; however, hormonal factors are known to 
play a significant role in PASH development. PASH is more 
common in women in the premenopausal and perimeno-
pausal period [9].

PASH affects patient of different ages and has been re-
ported in women of 14 to 67 years, with the highest prev-
alence at the age of 30-50 years [10, 11]. This pathology is 
rare in patients after 50 years in the postmenopausal peri-
od without a hormone replacement therapy. This fact con-
firms the hormonal etiology of PASH.

Several studies reported the change in the size of neo-
plasms depending on the phase of the menstrual cycle 
phase what reconfirmed its hormonal genesis [12]. His-
tological findings showed a positive sensitivity of stromal 
cells to progesterone receptors and moderate stromal nu-
clear sensitivity to estrogen receptors, while the nuclei of 
the stromal cells in control cases without PASH stained 
none of the receptors [9].

Clinical and radiological manifestations
Clinically, PASH is usually manifested as moving palpable 

neoplasm in a mammary gland with a tendency to growth [13].
PASH is often detected during a histological examina-

tion with no clinical symptoms [14].
On a mammogram, PASH may look like a round or oval 

neoplasm which resembles a fibroadenoma, with a precise 
contour of high Х-Ray density, more often with no signs of 
microcalcifications [15].

During a mammary gland ultrasound examination, 
PASH commonly manifests itself as a hypoechoic, oval, 
or round neoplasm, with slightly heterogeneous internal 
echo-structure [15].

The dimensions of the neoplasm may range from 1 to 
23 cm [16].

Figure 7 - Ultrasound examination of the left mammary gland:  
a hypoechoic neoplasm with precise contours and 

heterogeneous structure

On MRI study of the mammary glands, the PASH pat-
tern is not specific and varies from a neoplasm accumulat-
ing the contrast to a focal accumulation of contrast no de-
veloping a neoplasm, usually with benign parameters on 
kinetic tests [17].

PASH is often associated with other benign breast 
changes, and these changes may dominate in clinical and 
radiological patterns.

Histology 
The proliferation of stromal cells, more precisely, the 

proliferation of collagen, forms slit-like channels which are 
lined by myofibroblasts (spindle cells) and resemble vascu-
lar channels [18]. It should be taking into account that this 
is not a true angiomatous proliferation, and these chan-
nels are not the blood vessels. In this regard, PASH may be 
wrongly viewed as a vascular neoplasm.

A spindle tumor cells are positive to Vimentin, CD34, 
BCL2, CD99, and α-smooth muscle actin, but negative to 
CD31 and Factor VIII (endothelium-specific marker). Also, 
the cells exhibit a hormonal sensitivity and often express 
the progesterone and estrogen receptors [19].

Differential diagnosis 
The clinical and radiological methods should be ap-

plied to differentiate PASH from other benign breast dis-
eases such as fibroadenoma, phylloid tumor, and diabet-
ic mastopathy [20].

Morphologically, PASH should be differentiated from 
low-differentiated angiosarcoma and tumors containing 
spindle cells such as phylloid tumors and desmoid [21].

Tactics 
PASH is a benign breast disease. It is not a pre-cancer-

ous condition or not the risk factor for breast cancer devel-
opment [13]. The literature does not describe any cases of 
synchronous PASH and breast cancer; however, it is theo-
retically possible.

The literature also does not describe malignant PASH 
variants, except two cases of PASH with marked cytological 
atypia, multinucleated cells and high mitotic activity in ad-
olescent girls finally diagnosed with myofibroblastic sarco-
ma. These cases were described by Rosen in his “Breast Pa-
thology” [22].

The BI-RADS scale classifies PASH as category 2 (benign 
changes).

In the case of questionable results of radiation exam-
ination, biopsy followed by histological examination is re-
quired to clarify the diagnosis.

No active surgical tactics or dynamic observation is re-
quired for PASH management. The surgical resection may 
be indicated in the following cases: the neoplasm growth, 
the diffuse PASH with the mammary gland growth, and in 
case of non-conformity between the histological diagno-
sis and the radiation pattern. After surgery, the relapse oc-
curs in 15-22% of cases [15].

There are no generally accepted recommendations for 
PASH conservative treatment. This disease is sensitive to 
tamoxifen; however, the treatment outcome is support-
ed only within the long-term anti-estrogen therapy [23]. 
The long-term intake of tamoxifen has many side effects 
and cannot be recommended for young women in the 
pre-menopausal period.
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Conclusion. The analysis of available literature has re-
vealed no pathognomonic radiation signs of PASH, this 
rare benign breast pathology. The most frequent radio-
logical manifestation is a round neoplasm of a precise 
contour with sonographic heterogeneous internal con-
tent. In a majority of cases, the solid nature of the neo-
plasm requires a histological verification using core-nee-
dle biopsy. The detection of PASH in pathological 
specimens can verify the benign nature of the neoplasm 
that requires no further dynamic observation.

References:
1. Vuitch M.F., Rosen P.P., Erlandson R.A. Pseudoangiomatous 

hyperplasia of mammary stroma // Hum Pathol. – 1986. – Vol.17. 
– P. 185–191;

2. Celliers L., Wong D., Bourke A. Psuedoangiomatous stromal 
hyperplasia: A study of the mammographic and sonographic fea-
tures // Clin Rad. – 2010. – Vol. 65(2). – P. 145–149;

3. Vo Q.D., Koch G., Girard J.M. et al. A case report: pseudoangi-
omatous stromal hypetrplasia tumor presenting as a palpable mass 
// Frontiers in Surgery. – 2016. – Vol. 2. – P. 1–4;

4. Holloway T.L., Jatoi I. Tumorous PASH presenting as rapid uni-
lateral breast enlargement // Mayo Clin Proc. – 2013.  – Vol. 88(7). – 
P. e75;

5. Bowman E., Oprea G., Okoli J. et al. Pseudoangiomatous stro-
mal hyperplasia of the breast: a series of 24 patients // Breast J. – 
2012. – Vol. 18. – P. 242–247;

6. Drinka E.K., Bargaje A., Ersahin C. et al. Pseudoangiomatous 
stromal hyperplasia of the breast: a clinicopathological study of 79 
cases // International journal of surgical pathology. – 2011. – Vol. 
20(1). – P. 54–58;

7. Ibrahim R.E., Sciotto C.G., Weidner N. Pseudoangiomatous 
stromal hyperplasia of mammary stroma: Some observations re-
garding its clinicopathologic spectrum // Cancer. – 1989. – Vol. 
63(6). – P. 1154–1160;

8. Milanezi M.F., Saggioro F.P., Zanati S.G., Bazan R., Schmitt 
F.C. Pseudoangiomatous hyperplasia of mammary stroma asso-
ciated with gynaecomastia // J Clin Pathol. – 1998. – Vol. 51. – P. 
204–206;

9. Anderson C., Ricci A., Pederson C. et al. Immunocytochemical 
analysis of oestrogen and progesterone receptors in benign stromal 
lesions of the breast: Evidence for hormonal aetiology in psuedo-

angiomatous hyperplasia of mammary stroma // Radiographics. 
–1999. –Vol. 19. – P. 1086–1088;

10. Okoshi K., Ogawa H., Suwa H., Saiga T., Kobayashi H. A 
case of nodular pseudoangiomatous stromal hyperplasia (PASH) // 
Breast Cancer. – 2006. – Vol. 13 (4). – P. 349–353;

11. Castro C., Whitman G., Sahin A. Pseudoangiomatous hyper-
plasia of the breast // Am J Clin Oncol. – 2002. – Vol. 25(2). – P. 213–
216;

12. Powell C.M., Cranor M.L., Rosen P.P. Pseudoangiomatous 
stromal hyperplasia (PASH) // Am J Surg Pathol. – 1995. – Vol.19. – 
P. 270–277;

13. Jaunoo S.S., Thrush S., Dunn P. Pseudoangimatous stromal 
hyperplasia (PASH): A brief review // International journal of surgery. 
– 2011. – Vol. 9 (1). – P. 20–22;

14. Mercado C., Naidrich S., Hamele-Bena D. Pseudoangioma-
tous stromal hyperplasia of the breast: Sonographic features with his-
topathological correlation // Breast J. – 2004. – Vol. 10. – P. 427–432;

15. Polger M.R., Denison C.M., Lester S., Meyer J.E. Pseudoangio-
matous stromal hyperplasia: Mammographic and sonographic ap-
pearances // Am J Roentgenol. –1996. – Vol.166. – P. 349–352;

16. Cohen M.A., Morris E.A., Rosen P.P. et al. Pseudoangioma-
tous stromal hyperplasia: Mammographic, sonographic, and clini-
cal patterns // Radiology. – 1996. – Vol. 198(1). – P. 117–120;

17. Johnson K S, Bentley R C, Kelly Marcom P et al. Pseudoan-
giomatous stromal hyperplasia (PASH) causing massive breast en-
largement: MRI findings // Breast J. – 2012. – Vol. 18(6). – P. 600–601;

18. Raj S.D., Sahani V.G., Adrada B.E. et al. Pseudoangiomatous 
stromal hyperplasia of the breast: multimodality review with patho-
logic correlation // Current problems in diagnostic radiology. – 2017. 
– Vol. 46. – P. 130–135;

19. Salvador R., Lirola J.L., Domínguez R. et al. Pseudoangioma-
tous stromal hyperplasia presenting as a breast mass: Imaging find-
ings in three patients // Breast. – 2004. – Vol. 13. – P. 431–435;

20. Jones K., Glazebrook K., Reynolds C. Pseudoangiomatous 
stromal hyperplasia: Imaging findings with pathologic and clinical 
correlation // Am J Roentgenol. – 2010. – Vol. 195. – P. 1036–1042;

21. Ryu E.M., Whang I.Y., Chang E.D. Rapidly growing bilateral 
pseudoangiomatous stromal hyperplasia of the breast // Korean J 
Radiol. – 2010. – Vol. 11(3). – P. 355–358;

22. Rosen P.P. Breast Pathology. – Lippincott Williams & Wilkins, 
2001. – P. 7;

23. Pruthi S., Reynolds C., Johnson R.E., Gisvold J.J. Tamoxifen 
in the management of pseudoangiomatous stromal hyperplasia // 
Breast J. – 2001. – Vol. 7(6). – P. 434–439.


