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Pseudoangiomatous stromal hyperplasia (PASH) is a benign interstitial

hyperplasia of the breast that usually occurs in premenopausal or

perimenopausal women. It is usually characterized by localized lesions or clear

boundary masses, and diffuse double breast enlargement is rare. PASH is

considered a hormone-dependent disease that is commonly progesterone

related. There are no imaging characteristics, and both benign and suspicious

malignant signs can be seen. The definitive diagnosis of PASH depends on a

pathological diagnosis, and it is necessary to be vigilant in distinguishing between

benign and malignant tumors with similar breast histopathology. Here, we report

the case of a 23-year-old multipara patient with bilateral diffuse

pseudoangiomatous stromal hyperplasia of the breast during pregnancy who

presented with macromastia and reviewed the literature to further understand

the clinical features, pathological diagnosis, differential diagnosis, treatment and

prognosis of pseudoangiomatous stromal hyperplasia of the breast.
KEYWORDS

mammary gland, pseudoangiomatous stromal hyperplasia, pregnancy period,
tumor, breast
Background

Pseudoangiomatous stromal hyperplasia (PASH) can exist independently and is mainly

or entirely composed of stromal cells (1). It is a rare benign lesion of the breast that was first

described by Vuitch et al. (1986). The age of onset ranges from 12 to 86 years (2), and it is

most common in premenopausal women and less common in perimenopausal women and
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men. It has also been reported in preadolescent women, patients

with immune deficiency and patients taking immunosuppressants

(3, 4). The etiology and pathogenesis of PASH are still unclear, and

most scholars believe that its pathogenesis is related to hormone

dependence. Most clinical cases involve palpable masses, very few of

which can grow diffusely to form giant mammary disease. The

clinical manifestations and imaging features are nonspecific (4, 5)

and are often ignored or missed. A definitive diagnosis of PASH

depends on a pathological diagnosis, and clinicians should be

vigilant in distinguishing between benign and malignant tumors

with histopathology similar to that of other breast tumors. We

repor t a 23-year -o ld pa t i en t w i th b i l a t e ra l d i ffu se

pseudoangiomatous stromal hyperplasia of the breast during

pregnancy who presented with galactoma. We also reviewed the

literature to further understand the clinical features, pathological

diagnosis, differential diagnosis, treatment and prognosis of patients

with pseudoangiomatous stromal hyperplasia of the breast.
Clinical data

A 23-year-old female patient who conceived normally for the

first time in January 2018 underwent a cesarean section in

November and gave birth to a healthy baby girl. During

pregnancy, bilateral mammary glands slightly increased in size

symmetrically, and there was normal postpartum lactation.

Multiple forms of galactostasis occurred during lactation, and

after self-mammary physical therapy, lactation resumed,

continuing for half a year. The patient became pregnant again in

April 2019. At 12 weeks of pregnancy, asymmetry of the bilateral

mammary glands increased, bumps were palpated, and occasional

pain was felt. No treatment was administered, and the fetus was

found to be normal during pregnancy. In February 2020, a healthy

baby girl was delivered by cesarean section again. One week after

delivery, bilateral breast gland enlargement was obvious, with a

small amount of milk secretion, which continued to increase within

three months, accompanied by back pain, local skin thickening and

pruritus, and no milk secretion. She took the traditional Chinese

medicines Rupixiao and Dianshi pills and then remained in stable

condition. She came to our hospital on July 21, 2022, and a color

ultrasound examination revealed changes in diffuse edema in both

breasts (BI-RADS category 3). Breast MRI revealed multiple

nodules and masses in both breasts, which were considered

inflammatory granulomas. Pathologic results of tumor resection

of the breas t mass under loca l anes thes ia revea led

pseudohemangiomatoid stromal hyperplasia. One month after the

operation, both breasts enlarged rapidly and affected the patient’s

life. On August 29 of the same year, double breast mass resection

under general anesthesia plus bilateral breast reduction and lift was

performed at another hospital, and the pathological results were the

same as before. Six months after the operation, the patient

developed a new breast mass, which grew rapidly, and the breast

volume of the patient returned to its initial size, accompanied by

thickening, hardening, and redness of the skin under the areola.

This preoperative serological examination of female hormones
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revealed an increase in estradiol of 3834.49 pmol/ml, and the

estradiol level reached a normal value after the operation. After

full communication between the surgeon and the patient, bilateral

subcutaneous gland resection, inverted mastectomy and skin biopsy

were performed on July 4, 2023. Postoperative pathology revealed

breast pseudohemangiomatoid stromal hyperplasia, epidermal

hyperplasia with hyperkeratosis, granulosa thickening and chronic

inflammatory cell infiltration in the dermis. No recurrence was

found at the 5-month follow-up after the operation.
Imaging examination

Mammography revealed that both mammary glands appeared

as lumps of varying size that were elliptic, with borders or partial

borders, calcification, or structural distortion (Figures 1A, B).

Color ultrasound revealed that the double mammary gland was

not clear, the structure was more disordered, the internal echo was

not uniform, there were thick spots and light spots, and a patchy

irregular sparse area could be seen. CDFI: No important abnormal

blood flow in either mammary gland. There were many low-echo

and no-echo zones in both breasts. The largest diameter of the no-

echo zone was approximately 15.9 mm, and the diameter of the low-

echo zone was approximately 19.6-53.9 mm. The shape was regular,

the boundary was clear, and the echo was uniform (Figures 1C, D).
Routine pathological examination

General manifestations

The left and right mastectomy specimens weighed 5 kg and 5.5

kg, respectively. The sections were multinodular, 0.5-2.5 cm in

diameter. The sections were gray and grayish brown, the

internodules showed edema or mucous changes, and multiple

sac-like structures of different sizes could be seen without

bleeding or necrosis (Figure 2). The skin tissue of the breast was

rough, thickened and pigmented.
Pathologic features

The histopathological features under the double mastoscope

were similar, as shown by typical PASH images; PASH was diffusely

distributed in the interlobular and intralobular tissues of the breast,

similar to fibrous scar tissue; irregular fissured spaces of varying

sizes were visible; the spaces were lined with mild fusiform cells; and

no red blood cells were found in the lacunae. At the same time, there

was common ductal epithelial hyperplasia, apocrine metaplasia,

columnar cell hyperplasia and cystic changes, and flocculent

secretions in the cystic cavity. Luteal phase changes were observed

in normal breast lobular units, including lobular-specific interstitial

edema, myoepithelial cell vacuolation, and high columnar ductal

epithelium with apical plasma secretion. Epidermal hyperplasia of

breast skin with hyperkeratosis, granulosa thickening with
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acanthosis, superficial dermis and perivascular lymphocyte

infiltration were observed (Figures 3A–F). Immunohistochemical

results showed that the fusiform cells of the lacunar lining had

positive expression of CD34+, SMA+, CD99+ and BCL-2+, while

the vascular and lymphatic endothelial cells labeled with CD31 and

D2-40 were negative and Ki-67 was <1%. The duct epithelium had

positive expression of ER and PR, and the ER showed a

heterogeneous expression pattern with varying intensity. The

expression of PR was greater than that of ER, and most of the

cells were strongly positive. The fusiform cells of the lacunar lining

were negative (Figures 3G–I).
Discussion

PASH is a benign mesenchymal disease of the breast. It is most

common in premenopausal or perimenopausal women, and the
Frontiers in Oncology 03
histopathological features are excessive proliferation of breast

interstitial myofibroblasts and the production of rich collagen,

which is localized, nodular or diffuse. The clinical manifestations

of PASH are localized lesions, which are usually found by chance

along with benign and malignant breast diseases. A study by

Ibrahim et al. (6) showed that PASH could be found by chance in

up to 23% of continuous breast specimens. In addition, 25% of male

breast development cases have been reported (7, 8). In contrast,

nodular and diffuse PASH, as independent lesions, are rare in

clinical practice and typically present as a unilateral, clearly

defined mass similar to breast fibroadenoma or lobe tumor,

which is more common on one side without nipple or skin

changes. A very small number of patients showed diffuse and

rapidly enlarging masses on both mammary glands, and only two

cases of PASH-related macrosomia in both breasts during

pregnancy, accompanied by redness, swelling and orange peel

changes, were reported (9, 10). Two previously reported cases of
A B

FIGURE 2

Bilateral mammary gland enlargement in patient (A) before surgery; (B) gross manifestations of tumor resection.
A B

DC

FIGURE 1

Manifestations (A, B) in the PASH image showed changes in the double milk molybdenum target, which showed an oval isondense mass. (C, D)
show ultrasound changes in both breasts, manifested as hypoechoic nodules with clear boundaries and cystic changes.
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bilateral diffuse mammary pseudoangiomatous stromal hyperplasia

during pregnancy presented with macromastia (Table 1). The first

patient was a 33-year-old dichorionic diamniotic twin at 14 weeks

of gestation who presented bilateral breast enlargement in early

gestation, accompanied by back pain, limited movement,

respiratory disorders and skin damage. The presence of PASH

was confirmed by histopathology. Bilateral skin-sparing

mastectomy was performed at 16 weeks gestation, and immediate

reconstruction was performed. The fetuses were normal throughout

the pregnancy, and healthy twins were delivered by cesarean section

at 38 weeks gestation. Another 43-year-old primiparous woman

presented at week 22 3/7 with bilateral breast enlargement,

accompanied by back pain, limited mobility, respiratory

disturbance, and skin damage. The patient had a history of a

right breast mass on PASH 4 years prior. The patient had

attempted to conceive with clomiphene and intrauterine

insemination for 3 months and subsequently exhibited significant

growth of the right mammary gland, which was pathologically

confirmed as PASH. Bilateral mastectomy was performed at 6.5

months of gestation, and the patient delivered naturally to term
Frontiers in Oncology 04
with a healthy fetus and no other complications. In our case, a 23-

year-old female presented with asymmetric enlargement of the

bilateral mammary glands at the third month of gestation, with

bumps and occasional pain. After delivery, bilateral mammary

glands continued to substantially increase in size, without milk

secretion, accompanied by local skin thickening and pruritus, and

inflammatory granuloma was considered at first diagnosis.

Pathology of the tissue from resection under local anesthesia

revealed pseudohemangiomatoid stromal hyperplasia of the

breast; this development recurred twice within 12 months after

local resection, and the patient finally underwent total glandular

resection of both breasts. No recurrence was observed in five

months of follow-up.

PASH imaging often shows no specific changes, and both

benign and suspicious malignant signs can be observed. It has

been reported that nearly 53% of patients with PASH syndrome

show abnormalities on screening mammograms (7), and the most

common manifestation of PASH syndrome on X-rays is a lump of

varying size, usually round or oval, with a border on the edge or a

partial border (11). The most common feature of PASH in breast B-
A B

D
E

F

G IH

C

FIGURE 3

(A) At low power, a dense collagen matrix around and within the lobules was observed, with slit-like spaces (HE, 40X); (B) there were many
fissure-like spaces in the dense collagenous breast interstitium, in which benign spindle cells were arranged without cytological atypia (HE, 200X);
(C) epidermal hyperplasia of breast skin with hyperkeratosis, granulosa thickening and acanthosis edema; (D) focal points showed multiple
intraductal common type (UDH) and papillary hyperplasia areas (HE, 40X); (E) a local enlarged UDH of the breast (HE, 200X); (F) ductal epithelial
papillary hyperplasia of the breast (HE, 200X); (G) fusiform cells between fissures did not express the vasogenic marker CD31 (200X); (H) the
expression of CD34 in fusiform cells between fissures was diffusively strong (200X); (I) PR was not expressed in fusiform cells of the interface (200X).
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ultrasonography is a well-defined low-echo or equal-echo oval mass

enhanced by transmission, while the presence of fibrocystic changes

can lead to a heterogeneous appearance, generally without

calcification (12). Mammography examination mostly revealed

round or oval isodense masses with clear boundaries. Polger et al.

(13) performed a mammography examination of 7 PASH patients

and found isodense masses with a diameter of 1.1-11 cm and no

calcification. Breast magnetic resonance imaging (MRI) shows mass

or nonmass enhancement and benign dynamic changes (8, 12). In

this case, the imaging examination also revealed many low-echo

and no echo areas, clear boundaries and uniform echoes.

The histopathological characteristics of PASH can be divided

into classic and fascicular types according to the microscopic

manifestations. Fissure-like communication branches can be

observed in typical PASH, and the inner wall of the fracture is

composed of proliferated spindle cells without obvious nuclear

atypia or nuclear division. There were no red blood cells in the

fissure, and the interwoven collagen fibers exhibited hyaline

degeneration. The lesions usually surround the breast lobules,

widen the space between the lobules, or extend into the lobules

but do not destroy the normal structure of the lobules (2, 14). PASH

may be mistaken for low-grade angiosarcoma, which has a true

vascular space, on pathological examination (12, 15). Fascicular

PASH has more abundant cells, and the fusiform cells in the lesion

are arranged in bundles and lack a fissure structure, which is often

observed in conjunction with myofibroblastoma (12, 15). In our

case, the areas of interlobular and netted interlobular mesenchyme

in both breasts were replaced by typical PASH, the lobular units

were enlarged or irregular, but no lobular structure was destroyed,

and the ductal epithelium was accompanied by exuberant

hyperplasia. Common hyperplasia, papillary hyperplasia,

columnar cell transformation, cystic dilatation, and flocculent

protein secretion can be observed in the cystic dilatation gland

lumen, as can nontypical hyperplasia and carcinoma in situ.

Relatively normal uninvolved lobular units showed luteal phase

changes, lobular-specific interstitial edema, myoepithelial cell

vacuolation, high columnar ductal epithelium with apical plasma

secretion, and no lactation.

The etiology and pathogenesis of PASH remain unclear. Some

researchers have combined the histopathological characteristics of

PASH and the clinical characteristics of recurrent, multiple and

accompanied neoplastic breast lesions, and most scholars believe

that its pathogenesis may involve excessive and abnormal responses

of breast myofibroblasts to progesterone stimulation (2, 14, 16).

Studies have shown that progesterone receptors are highly

expressed in PASH stromal cells but not in normal breast stromal

cells. Since progesterone is produced by the metabolism of

cytochrome P450, drugs metabolized by cytochrome P450, such

as clonazepam, sodium valproate and risperidone, increase the level

of progesterone and thus stimulate the growth of PASH (16, 17). In

this case, the patient presented with galactoma during pregnancy

and experienced two recurrences. Histopathology revealed that

diffuse PASH in both breasts presented changes in the extent of

galactoma changes without structural damage to lobular units,

accompanied by vigorous breast ductal epithelium; relatively

normal lobular units presented luteal phase changes, lobular
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specialized interstitial edema, and myoepithelial vacuolation; and

the ductal epithelium presented a highly columnar shape with

apical plasma secretion. However, no lactation was observed, so

the patient could not breastfeed normally after delivery. Combined

with the pathogenesis and histopathological findings of the patients,

we agree with most scholars that the occurrence of breast PASH is

closely related to the increase in progesterone. The occurrence of

PASH during pregnancy is due to progesterone secreted by the

placenta, which stimulates hyperplasia of mammary stromal

myofibroblasts. However, the hypothesis that PASH is associated

with elevated hormone levels is controversial. A study by Erin

Bowman et al. conducted a retrospective data analysis of 24 patients

with PASH and revealed that 95% of the samples were positive for

ER or PR, which supported its developmental hormonal basis (12).

Interestingly, both the ER and PR were not expressed in the spindle

cells of the interstitium in this patient, while both were expressed in

the ductal epithelium, with the PR being considerably more highly

expressed than the ER. In addition, patients have transient prolactin

increases during onset, and whether there is a correlation between

them needs to be further confirmed. The pathogenesis of this

disease remains to be studied.

Breast PASH needs to be differentiated from low-grade

hemangiosarcoma, phyllodes tumor, metaplastic carcinoma with

spindle cel l differentiation, and hamartoma. Primary

hemangiosarcoma of the breast is relatively rare. The tumor is

invasive and often has unclear boundaries with surrounding tissues.

The histological manifestations are anastomotic branched blood vessels

lined with atypical endothelial cells, which express factor VIII, CD31,

CD34 and other markers (18). Phyllodes tumors of the breast are

biphasic tumors with hyperplasia of the stroma and epithelium of the

breast. Hyperplasia of the stroma stimulates the disordered growth of

glands, resulting in irregular branching of ducts and distorted lobules

and disordered distribution of stroma and glands, forming a blade-like

structure, which can be focally combined with PASH. The foliar

structure is lined with the ductal epithelium of the breast. The

duodenal epithelium expresses glandular epithelial markers (19).

Metaplastic carcinoma accompanied by spindle cell differentiation

refers to infiltrating adenocarcinoma rich in spindle cells. Spindle

cells are heteromorphic and can be nests, sheets or braided, and the

cells exhibit certain heteromorphism accompanied by varying amounts

of nuclear division; interstitial cells may exhibit varying degrees of

collagenization and express the epithelial-labeled spindle cells AE1/

AE3, CK7, CK8/18, etc. Breast hamartomas contain varying amounts

of fat, fibrous tissue and smooth muscle tissue, and disorganized ducts

and lobules can also be observed, possibly accompanied by PASH. The

clinical manifestations and imaging findings of PASH in pregnancy

overlap with those of granulomatous lobular mastitis (GLM) in the

mass stage, which is easily misdiagnosed as GLM and needs to be

confirmed by pathological examination.

There are currently no standards for the treatment of PASH.

Different treatment options are often selected according to different

clinical manifestations. For local lesions, clinicians often choose

observation, follow-up, and regular monitoring. Among the

principles for the management of benign breast diseases announced
Frontiers in Oncology 06
at the 19th Annual Meeting of the American College of Breast

Surgeons in 2018, the first is that the breast PASH region of

asymptomatic patients is removed by irregular surgery (20). Those

with nodular lesions > 2 cm need complete resection, and for those

with small volumes, follow-up is recommended (12, 21, 22). When

nodular PASH presents as macromastia, which affects its appearance,

or when the tumor increases rapidly in a short period and it is difficult

to determine whether it is benign or malignant, surgical resection is

often the first choice of treatment. Ryu et al. (23) reported that

patients with galactoma could be treated with breast reduction

surgery, and total resection was generally not considered. The

patient only underwent local resection of the breast mass at the

first visit, and the patient relapsed twice within 11 months after local

resection; finally, she underwent total glandular resection of both

breasts. The patient recovered well after surgery, and no recurrence

was observed at the 4-month follow-up. The recurrence rate of PASH

after resection can reach 28.5%, and follow-up is still needed after

resection (24). Regarding the timing of surgery for PASH during

pregnancy, Jennifer Wang et al. suggested that the best time for

surgical intervention is in the early second trimester, after fetal

organogenesis has been completed, when the uterine floor is

located below the sacral point. It is likely that pregnant women

who undergo mastectomy due to PASH-induced mastectomy in the

second trimester will recover quickly from an obstetrical point of

view, and the risk to the fetus is low. We believe that surgical total

mastectomy to prevent the recurrence of PASH-related giant

mastectomy is a better treatment. Several researchers have reported

a possible role for antihormone therapy in the treatment of breast

PASH, but there are insufficient data to demonstrate the effectiveness

of such medical management (10, 25, 26).

The prognosis of PASH is good, and no cases of Pash-related

death have been reported (3, 16, 26). Drinka et al. (27) confirmed

that PASH can accompany invasive breast cancer, but there is no

evidence that PASH can promote the occurrence or progression of

breast cancer. Degnim (28) reviewed the biopsies of 9065 women

who had benign mastectomy biopsies between 1967 and 1991 and

estimated the relative risk of subsequent breast cancer with PASH

using the standardized incidence ratio (SIR), finding that the

presence of PASH did not imply an increased risk of subsequent

breast cancer compared with the general population (27).
Data availability statement

The original contributions presented in the study are included

in the article/supplementary material. Further inquiries can be

directed to the corresponding author.
Ethics statement

Written informed consent was obtained from the individual(s)

for the publication of any potentially identifiable images or data

included in this article.
frontiersin.org

https://doi.org/10.3389/fonc.2024.1359886
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Yu et al. 10.3389/fonc.2024.1359886
Author contributions

MY: Writing – original draft, Writing – review & editing. GS:

Writing – original draft, Writing – review & editing. ZG: Writing –

original draft, Writing – review & editing. KW: Writing – original

draft, Writing – review & editing. CW: Writing – original draft,

Writing – review & editing. XL: Writing – original draft, Writing –

review & editing. XM: Writing – original draft, Writing – review

& editing.

Funding

The authors declare that no financial support was received for

the research, authorship, and/or publication of this article.
Frontiers in Oncology 07
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
References
1. Rowe JJ, D'Alfonso TM, Pauwels P, Vai-Bernal JF. Pseudoangiomatous stromal
hyperplasia. In: WHO Classification of Tumors Editorial Board. Breast tumors, 5th ed,
vol. 2. Lyon (France): International Agency for Research on Cancer. (2019). Available
at: https://publications.iarc.fr/581.

2. Estes A, Cao L, Miller ME. "Pseudoangiomatous stromal hyperplasia: overview
and clinical management.". J Bridge Breast Surg. (2020). doi: 10.21037/abs-20-86

3. Alikhassi A, Skarpathiotakis M, Lu FL, Curpen B. Pseudoangiomatous stromal
hyperplasia of the breast, imaging and clinical perspective: A review. Breast Dis. (2023)
42:147–53. doi: 10.3233/BD-220072

4. Yigit B, Citgez B, Celayir MF, Yetkin S, Tanik C, Mihmanli M.
Pseudoangiomatous stromal hyperplasia causing severe breast enlargement in a 15-
year-old girl: A case report. J Pak Med Assoc. (2020) 70:1263–5. doi: 10.5455/
JPMA.27271

5. Vashistha A, Rundla M, Khan F, Om P. Idiopathic gigantomastia with
Pseudoangiomatous stromal hyperplasia: A case report. Int J Surg Case Rep. (2020)
77:915–9. doi: 10.1016/j.ijscr.2020.09.151

6. Ibrahim RE, Sciotto CG, Weidner N. Pseudoangiomatous hyperplasia of
mammary stroma. Some observations regarding its clinicopathologic spectrum.
Cancer. (1989) 63:1154–60. doi: 10.1002/1097-0142(19890315)63:6<1154::aid-
cncr2820630619>3.0.co;2-q

7. Raj SD, Sahani VG, Adrada BE, Scoggins ME, Albarracin CT,
Woodtichartpreecha P, et al. Pseudoangiomatous stromal hyperplasia of the breast:
multimodality review with pathologic correlation. Curr Probl Diagn Radiol. (2017) 46
(2):130–5. doi: 10.1067/j.cpradiol.2016.01.005

8. Speer ME, Yoon EC, Berg WA, Chang Sen LQ. Pseudoangiomatous stromal
hyperplasia: radiologic-pathologic correlation. J Breast Imaging. (2022) 5:67–72.
doi: 10.1093/jbi/wbac051

9. Krawczyk N, Fehm T, Ruckhäberle E, Mohrmann S, Riemer J, Braunstein S, et al.
Bilateral diffuse pseudoangiomatous stromal hyperplasia (PASH) causing
gigantomastia in a 33-year-old pregnant woman: case report. Breast Care (Basel).
(2016) 11:356–8. doi: 10.1159/000450867

10. Wang SJ, Maheswaran S, Reiss R, Portnow LH, Brock J, Novak L, et al.
Gestational pseudoangiomatous stromal hyperplasia presenting as gigantomastia: A
case report of a rare breast entity with clinical recommendations by a multidisciplinary
team. Case Rep Surg. (2023) 2023:9279934. doi: 10.1155/2023/9279934

11. Parameswaran PR, Renganathan R, Subramaniam P, Thakur V. Radiological
spectrum of pseudoangiomatous stromal hyperplasia of breast-A case series. Indian J
Radiol Imaging. (2022) 32:582–90. doi: 10.1055/s-0042-1750174

12. Bowman E, Oprea G, Okoli J, Gundry K, Rizzo M, Gabram-Mendola S, et al.
Pseudoangiomatous stromal hyperplasia (PASH) of the breast: a series of 24 patients.
Breast J. (2012) 18:242–7. doi: 10.1111/j.1524-4741.2012.01230.x

13. Polger MR, Denison CM, Lester S, Meyer JE. Pseudoangiomatous stromal
hyperplasia: mammographic and sonographic appearances. AJR Am J Roentgenol.
(1996) 166:349–52. doi: 10.2214/ajr.166.2.8553945
14. Kelten Talu C, Boyaci C, Leblebici C, Hacihasanoglu E, Bozkurt ER.
Pseudoangiomatous stromal hyperplasia in core needle biopsies of breast specimens.
Int J Surg Pathol. (2017) 25:26–30. doi: 10.1177/1066896916660763

15. Woo SH, Kang H, Choi WJ, Kim EK. Pseudoangiomatous stromal hyperplasia of
the breast in a female adolescent presenting as bilateral gigantomastia. J Breast Cancer.
(2023) 26:391–6. doi: 10.4048/jbc.2023.26.e21

16. Choi YJ, Ko EY, Kook S. Diagnosis of pseudoangiomatous stromal hyperplasia of
the breast: ultrasonography findings and different biopsy methods. Yonsei Med J.
(2008) 49:757–64. doi: 10.3349/ymj.2008.49.5.757

17. Virk RK, Khan A. Pseudoangiomatous stromal hyperplasia: an overview. Arch
Pathol Lab Med. (2010) 134:1070–4. doi: 10.5858/2008-0686-RS.1

18. Wang XY, Jakowski J, Tawfik OW, Thomas PA, Fan F. Angiosarcoma of the
breast: a clinicopathologic analysis of cases from the last 10 years. Ann Diagn Pathol.
(2009) 13:147–50. doi: 10.1016/j.anndiagpath.2009.02.001

19. Bi J, Tang H, Lin X, Yu X, Liang Y, Zhang L, et al. Morphological features of 52
cases of breast phyllodes tumours with local recurrence. Virchows Arch. (2022) 481
(4):519–31. doi: 10.1007/s00428-022-03383-8

20. Rao R, Ludwig K, Bailey L, Berry TS, Buras R, Degnim A, et al. Select choices in
benign breast disease: an initiative of the american society of breast surgeons for the
american board of internal medicine choosing wisely® Campaign. Ann Surg Oncol.
(2018) 25(10):2795–800. doi: 10.1245/s10434-018-6584-5

21. Malik D, Basher RK, Mittal BR, Jain TK, Bal A, Singh SK. 68Ga-PSMA
expression in pseudoangiomatous stromal hyperplasia of the breast. Clin Nucl Med.
(2017) 42:58–60. doi: 10.1097/RLU.0000000000001445

22. Vyas S, Greenwood HI, Jankowski T, Freimanis RI, Kallianos KG, Henry TS,
et al. A case of acute onset gigantomastia in a 20-year-old woman. Clin Imaging. (2020)
68:57–60. doi: 10.1016/j.clinimag.2020.06.020

23. Ryu EM, Whang IY, Chang ED. Rapidly growing bilateral pseudoangiomatous
stromal hyperplasia of the breast. Korean J Radiol. (2010) 11:355–8. doi: 10.3348/
kjr.2010.11.3.355
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27. Drinka EK, Bargaje A, Ers ̧ahin ÇH, Patel P, Salhadar A, Sinacore J, et al.
Pseudoangiomatous stromal hyperplasia (PASH) of the breast: a clinicopathological
study of 79 cases. Int J Surg Pathol. (2012) 20:54–8. doi: 10.1177/1066896911418643

28. Degnim AC, Frost MH, Radisky DC, Anderson SS, Vierkant RA, Boughey JC,
et al. Pseudoangiomatous stromal hyperplasia and breast cancer risk. Ann Surg Oncol.
(2010) 17:3269–77. doi: 10.1245/s10434-010-1170-5
frontiersin.org

https://publications.iarc.fr/581
https://doi.org/10.21037/abs-20-86
https://doi.org/10.3233/BD-220072
https://doi.org/10.5455/JPMA.27271
https://doi.org/10.5455/JPMA.27271
https://doi.org/10.1016/j.ijscr.2020.09.151
https://doi.org/10.1002/1097-0142(19890315)63:6%3C1154::aid-cncr2820630619%3E3.0.co;2-q
https://doi.org/10.1002/1097-0142(19890315)63:6%3C1154::aid-cncr2820630619%3E3.0.co;2-q
https://doi.org/10.1067/j.cpradiol.2016.01.005
https://doi.org/10.1093/jbi/wbac051
https://doi.org/10.1159/000450867
https://doi.org/10.1155/2023/9279934
https://doi.org/10.1055/s-0042-1750174
https://doi.org/10.1111/j.1524-4741.2012.01230.x
https://doi.org/10.2214/ajr.166.2.8553945
https://doi.org/10.1177/1066896916660763
https://doi.org/10.4048/jbc.2023.26.e21
https://doi.org/10.3349/ymj.2008.49.5.757
https://doi.org/10.5858/2008-0686-RS.1
https://doi.org/10.1016/j.anndiagpath.2009.02.001
https://doi.org/10.1007/s00428-022-03383-8
https://doi.org/10.1245/s10434-018-6584-5
https://doi.org/10.1097/RLU.0000000000001445
https://doi.org/10.1016/j.clinimag.2020.06.020
https://doi.org/10.3348/kjr.2010.11.3.355
https://doi.org/10.3348/kjr.2010.11.3.355
https://doi.org/10.3906/sag-1702-140
https://doi.org/10.1046/j.1524-4741.2003.09426.x
https://doi.org/10.1016/j.surg.2010.07.020
https://doi.org/10.1177/1066896911418643
https://doi.org/10.1245/s10434-010-1170-5
https://doi.org/10.3389/fonc.2024.1359886
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	A case report and a literature review of double mammary pseudoangiomatous stromal hyperplasia associated with galactoma during pregnancy
	Background
	Clinical data
	Imaging examination
	Routine pathological examination
	General manifestations
	Pathologic features

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


