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Introduction

Pseudoangiomatous stromal hyperplasia (PASH) is an 
uncommon mesenchymal benign breast neoplasm (1). 
It was first studied by Vuitch et al. in 1986 in 9 patients 
who presented with palpable, grossly circumscribed, non-
haemorrhagic breast masses (2). On histological examination, 

the  masses  were  composed of  mammary s tromal 
proliferations with complex anastomosing channels lined 
with slender spindle cells stimulating vascular channels (3).  
Therefore, the histological appearance resembles, without 
constituting, an angiomatous proliferation (3). Vuitch 
et al. highlighted the importance of distinguishing this 
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benign lesion from other vascular lesions such as low grade 
angiosarcoma (2). PASH may also present as a rapidly 
growing, rubbery, single, mobile mass in pre-menopausal 
women and as a result is most frequently misdiagnosed as a 
fibroadenoma (3,4). It is important to rule out other benign 
and malignant causes of a breast lump including hamartoma, 
phyllodes tumour and invasive adenocarcinoma (3-5). 

Whilst PASH is relatively uncommon with less than  
200 cases documented in the English literature (3). It can be 
found incidentally at biopsy for other breast lesions, with a 
reported incidence of 23% of 200 breast specimens resected 
for various benign or malignant conditions and in 24–47% 
of men with gynaecomastia (3,6). 

PASH usually presents in women between 30 and  
40 years of age, although the reported age range is 14– 
86 years old (1,3). Masses vary in size with diameters usually 
ranging between 1–12 cm, with the largest reported case 
being 20 cm × 23 cm (3,7). We report a case of a 45-year-old  
woman who presented with  asymmetr ica l ,  gross 
enlargement of her right breast and had a histological 
confirmed diagnosis of PASH. Discussions were had with 
the patient regarding the need for surgical intervention as 
well as the different surgical interventions available. The 
patient subsequently opted for right breast mastectomy 
with immediate breast implant reconstruction. Previous 
case reports have described predominantly excision 
biopsy as surgical treatment options for PASH with some 
reporting mastectomy, but there is a paucity on data 
regarding mastectomy and immediate breast implant 
reconstruction for PASH (3-6,8). Powell et al. described 
40 cases of PASH seen in women with the majority being 
treated with excisional biopsy and one woman requiring 
bilateral mastectomies (9). Bowman et al. similarly described  
24 cases of PASH retrospectively with the patients treated 

with excision biopsy or observational surveillance (10). Our 
case highlights mastectomy and immediate breast implant 
reconstruction, which is usually reserved for malignant 
breast cancer, as being a suitable treatment option to 
treat PASH which is a benign tumour. We present the 
following case in accordance with the CARE reporting 
checklist (available at https://tbcr.amegroups.com/article/
view/10.21037/tbcr-21-37/rc).

Case presentation

A 45-year-old woman first presented to breast care services 
via a general practitioner (GP) referral complaining of 
breast asymmetry in 2014. She had a history of bilateral 
breast augmentation in 2011 for cosmesis and no other 
significant past medical history. At that time, she was seen by 
a consultant breast surgeon who took a detailed history and 
examination and requested imaging including mammography 
and ultrasound of both breasts. The patient likely had a 
degree of asymmetry prior to her breast augmentation and 
that this was a long-standing issue. This was based on the 
history given by the patient and that her right breast implant 
was smaller than her left on mammography. This was most 
likely because of her previous plastic surgeon attempting to 
correct the asymmetry with breast implants. The consultant 
breast surgeon was satisfied there was no evidence of breast 
abnormality on examination and her implants looked intact 
on imaging. Therefore, she was discharged from the breast 
clinic and advised if unhappy with the cosmetic outcome of 
her previous breast augmentation to seek advice from her 
plastic surgeon. 

The patient later presented to breast care services on 13th 
December 2020 due to gross asymmetry between her right 
and left breasts (see Figure 1 for a timeline). The patient 
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Figure 1 Timeline of events from second presentation to breast care services in 2020 to post-operative clinic appointment. MDT, 
multidisciplinary team meeting; VAC biopsy, vacuum assisted core biopsy; PASH, pseudoangiomatous stromal hyperplasia.
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explained over the preceding 6 months her right breast had 
dramatically increased in size and was painful and heavy. In 
addition, there was a noticeable difference in size between 
her breasts when wearing clothing. The patient particularly 
mentioned it made it difficult for her to wear suitable 
clothing for the gym for which she used to be a regular 
attender. Patient was seen by a consultant breast surgeon 
and underwent triple assessment (history and examination, 
imaging and biopsy). All procedures performed in this 
study were in accordance with the ethical standards of the 
institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

Imaging

Bilateral mammograms were done and compared with the 
previous 2014 films. These showed long standing gross 
asymmetry of the glandular tissue with the right breast 
showing a possible mass. The right implant was again 
noted to be smaller than the left and there was no obvious 
evidence of implant rupture (see Figure 2). 

On ultrasound imaging of the right breast the implant 
appeared intact. There was evidence of extensive ill-defined 

hypoechoic changes seen in the right upper midline. 
Calcifications were noted in this area with evidence of some 
related variable size cystic changes. Similar changes were 
noted in the right lower midline (U=4). The ultrasound 
appearance was suspicious.

Histology 

Patient initially had two core biopsies from her right breast 
with one biopsy from the upper midline showing PASH 
and the other from the lower inner quadrant within normal 
limits. Therefore, she was discussed at multidisciplinary 
team meeting (MDT) on 21st December 2020 and decision 
made for ultrasound guided vacuum assisted core biopsy for 
a larger tissue sample from the upper midline. This biopsy 
also came back as PASH/fibrocystic change. She was again 
discussed at the MDT who were satisfied that representative 
sampling had been achieved and no further sampling was 
needed. The MDT also agreed with the patient that surgery 
to correct the asymmetry was warranted.

Management  

The patient was seen in clinic on 12th January 2021 and 
informed of the biopsy results and surgical options were 
discussed including breast reduction surgery as well as 
skin sparing or skin reducing mastectomy and to upsize 
her breast implant to fill the gap. The risks of breast 
implants were also discussed with the patient including 
encapsulation, rupture and implant associated lymphoma. It 
was also explained, if the patient opted for breast reduction 
surgery there was the possibility the PASH could regrow 
and she may need further surgery. The patient wanted time 
to consider these options and was seen back in clinic on 15th 
March 2021. Over this time the right breast had continued 
to grow with a mid-clavicle to nipple distance of 36 cm on 
the right and 26 cm on the left and a breast width of 26 cm 
on the right and 18 cm on the left. The heaviness of the 
right breast and the effects on the skin were making surgery 
more urgent and because of the progression in the changes, 
mastectomy and implant reconstruction was deemed her 
best option and she was added to the waiting list. However, 
due to the COVID-19 pandemic and its impact on surgical 
provision there were issues with booking a reconstructive 
case as cancer cases were prioritised. Therefore, it was on 9th 
September 2021 she underwent a right breast mastectomy 
and immediate implant reconstruction with biomesh (see 
Figures 3-6). The surgery went as planned and there were 

Figure 2 Right breast mammogram, mediolateral oblique 
v iew,  showing implant  and large PASH les ion.  PASH, 
pseudoangiomatous stromal hyperplasia.
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Figure 3 Intraoperative picture showing the PASH tumour 
on the right and the original breast implant centrally. PASH, 
pseudoangiomatous stromal hyperplasia.

Figure 5 Intraoperative picture of the implant with the biomesh. 

Figure 4 Picture of the excised PASH tumour with a 15-cm ruler 
as a reference. PASH, pseudoangiomatous stromal hyperplasia. Figure 6 Skin closed with wound clips with implant in place. The 

size is very similar on the right as the left. 

no adverse or unanticipated events. The specimen weight 
of the mastectomy was 1.911 kg and she had a 650 cc  
gel breast implant. The right mastectomy specimen 
compromised fibrofatty tissue measuring 27 cm × 22.6 cm × 
7.4 cm and the histology revealed that most of the tumour 
was benign PASH with some fat necrosis but no atypia seen. 
To our knowledge this is the largest reported PASH tumour 
in the English literature. The patient made a good recovery 
post-surgery and was discharged the following day from 
hospital. At her follow up clinic appointment 4 weeks after 
the operation, her wounds had healed well and there had 

been no complications. The patient was very pleased with 
the symmetry of her two breasts and the cosmetic outcome 
of the surgery, and this allowed her to regain confidence in 
her appearance and clothing choices. The next step will be 
to undergo nipple reconstruction. 

Discussion 

PASH is a benign proliferation of the mammary stromal 
tissue. This lesion is characterised by complex inter-
anastomosing slit like spaces which are lined by spindle 
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cells in the breast parenchyma (4,8). PASH has a broad 
clinicopathological spectrum from incidental microscopic 
foci in breast biopsies to diffuse enlargement of the  
breast (5). This case demonstrates the massive breast 
enlargement PASH can cause and therefore, the need to 
make a prompt diagnosis and treatment options In this 
case, the patient noted significant breast enlargement in a 
short period of time which influenced the treatment options 
available to her.

It is uncommon for PASH to present as a discrete palpable 
breast lump and is more often identified incidentally on 
breast biopsy (3,4,6). However, clinically PASH can present 
as a solitary firm, mobile, palpable lump (4). It is important 
to correctly identify PASH as it can be misdiagnosed as 
other benign tumours such as fibroadenoma or phyllodes 
tumour and must be differentiated from angiosarcoma which 
is a malignant tumour (2,4). Making the correct diagnosis 
promptly will mean there are no delays if treatment is required. 

There are suggestions that there is a hormonal 
component related to PASH. Multiple studies have reported 
the stromal cells in PASH tumours to be positive for 
progesterone receptor (5,9-12).

PASH has no radiological specific or diagnostic  
features (13). On mammography the most common 
finding is a well-defined, uncalcified mass with regular 
borders (4,13). Similar in appearance to a fibroadenoma or 
hamartoma (14). On ultrasound PASH usually shows as a 
hypoechoic discrete mass with benign features (13).

Definitive diagnosis of PASH is therefore based on 
histology. Cytology is non-specific so core biopsy is required 
for pre-operative diagnosis or in some instances the final 
diagnosis is only made after excision biopsy (7). On histology 
PASH can be differentiated from angiosarcoma by its lack 
of invasive features, necrosis, atypia or mitoses, and negative 
staining for endothelial immunomarkers (e.g., CD31) (2-5).

PASH is not associated with an increased risk of malignancy 
and the management is dependent on the presentation (15). 
When PASH is discovered incidentally or is asymptomatic 
and the diagnosis is confirmed histologically, close surveillance 
is not necessarily needed but it can be followed up with 
serial mammography to assess interval growth (4,10,14). If 
there are any suspicious features or discordance following 
triple assessment surgical excision is indicated (3-5,8). In 
addition, tumours which are symptomatic or rapidly enlarging 
or patients choice should also be considered for surgical 
excision (4,5,8). For large PASH tumours mastectomy may 
be required, such as in this reported case (8). The recurrence 
rates of PASH after excision are reported to range from 

15% to 22% (3). The main reasons for recurrence are due to 
incomplete excision, multiple lesions that were not all excised, 
or new growth of PASH (3). 

As already mentioned, the number of cases reported in the 
literature regarding palpable tumour forming PASH is low. 
To our knowledge this is the largest reported case of PASH 
(27 cm × 22.6 cm × 7.4 cm). There are also no reported cases 
of PASH resulting in mastectomy with immediate breast 
implant reconstruction. Therefore, our case shows that this 
a viable treatment option and should be discussed with the 
patient. However, the limitation of this report is that this is 
an exceptional case whereby the patient experienced massive 
enlargement of her breast over a relatively short period of 
time. More data is required regarding patients with a PASH 
tumour and the rate of growth over time to aid decision 
making on the best treatment options. 

Conclusions

The fact PASH does not have any clinical or radiological 
identifiable features unique to itself makes the diagnosis 
more challenging. Therefore, it is important to consider 
PASH as one of the differentials for a palpable breast lump 
and should be one of the top differentials as a cause for rapid 
single breast enlargement. Given imaging characteristics 
are not specific the diagnosis must be made histologically. 
Confirmation of diagnosis is only made if there is 
concordance with the results of the triple assessment. The 
management options include close imaging surveillance if 
required for small asymptomatic tumours to mastectomy for 
large symptomatic tumours. In this case we have reported 
PASH causing massive breast enlargement requiring 
mastectomy and immediate breast reconstruction. Though 
PASH is not associated with increased risk of malignancy 
the symptoms of pain and heaviness caused by the enlarged 
breast as well as the cosmetic asymmetry warranted such a 
radical treatment option. It is important to note from this 
case the rapid progression of the breast enlargement the 
patient noticed. This meant surgical intervention became 
more pressing and limited the treatment options suitable 
for this patient. Therefore, in similar instances treatment 
should not be delayed and the option of mastectomy 
and immediate breast implant reconstruction should be 
discussed with the patient.
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