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ABSTRACT

Pseudoangiomatous stromal hyperplasia (PASH) is a rare idiopathic proliferative 
mesenchymal breast disease related to hormonal imbalance, and thus extremely rare in 
children and adolescents. In addition, PASH manifests as a bilateral gigantomastia in some 
cases with no established cause or treatment. Here, we report a case of a rapidly developed 
PASH presenting with bilateral gigantomastia in a 14-year-old premenarchial female patient. 
Considering the patient’s age and emotions and the need for nipple-areolar complex 
repositioning, we performed reduction mammoplasty rather than total mastectomy despite 
the possibility of recurrence. Although some masses could not be completely removed, no 
complications, such as infection, wound dehiscence, or hematoma occurred postoperatively. 
The patient was stable during the 18-month follow-up period, although an evidence of 
recurrent and residual disease was noted upon ultrasonography.
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INTRODUCTION

Pseudoangiomatous stromal hyperplasia (PASH) is a rare benign proliferative mesenchymal 
breast condition of an unknown etiology and was first described in 1986 [1,2]. Its clinical 
manifestations vary widely from incidental microscopic findings to palpable masses, 
gigantomastia, and asymmetry [3]. Gigantomastia, reported unilaterally as well as bilaterally 
[4-7], was identified incidentally on mammography screening in approximately 53% of the 
patients, and as a palpable mass in approximately 44% of the patients [1].

It is difficult to accurately diagnose and determine the incidence of PASH, as its presentation 
is diverse, non-specific, rare, and benign. However, since PASH occurs mostly in pre-
menopausal women aged 30–40 years, it is considered to be related to hormones and is 
extremely rare in children and adolescents [2,4]. However, treatment methods for PASH 
have not yet been established. Here, we report a case of bilateral breast reduction performed 
in a patient with a diffuse PASH, who showed rapid bilateral breast enlargement during 
adolescence before reaching menarche.
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CASE REPORT

A 14-year-old girl presented to our center with a symmetrical bilateral breast enlargement. 
No breast development occurred until one year ago; however, the breasts started to increase 
in size rapidly six months ago (Figure 1A and B). Physical examination and ultrasonography 
performed at another hospital revealed no structural abnormalities related to breast. Her 
height and weight were 161 cm and 45 kg (body mass index [BMI] = 17 kg/m2), respectively. 
She had no history of drug use or any remarkable past or family history and did not 
experience menarche. The blood tests showed no hormonal imbalance.

PASH was diagnosed based on an ultrasound-guided core needle biopsy of both breasts (five 
pieces from each side). Breast enlargement continued for approximately three months after 
her first visit to our clinic, showing rapid changes in size (Figure 1C and D). We considered 
total mastectomy or breast reduction for surgical treatment. However, considering the 
patient’s age and emotional well-being, and because the nipple-areolar complex (NAC) was 
extremely ptotic for implant-based reconstruction after nipple-sparing mastectomy, we 
performed bilateral breast reduction to simultaneously reduce the breast volume and raise 
the NAC.
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Figure 1. Preoperative clinical photos. (A, B) Photographs at the first visit. (C, D) Photographs at three months 
after the first visit, showing a rapid size increase.



Breast reduction was performed using the Wise pattern incision, and superomedial pedicles 
were used. Total 840 g of the right breast and 740 g of the left breast was resected (Figure 
2A and B). No immediate complications such as infection, hematoma, skin necrosis, or 
wound dehiscence occurred postoperatively. Hematoxylin and eosin staining revealed 
pseudoangiomatous spaces that invaded the perilobular and intralobular stroma, and 
a myofibroblast proliferation was observed between the normal lobules in both breast 
specimens. The final diagnosis of PASH was made (Figures 2C and D). Ultrasonography 
revealed new and re-grown benign-looking masses in the right breast 18 months 
postoperatively (Figure 2E and F). However, no rapid growth of the breasts on gross 
examination was observed, and the patient was found stable on follow-up (Figure 3).
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Figure 2. Specimen, pathology, and imaging test results. (A) Specimens obtained after reduction mammoplasty 
in a wise pattern. 840 g removed from the right side, and (B) 740 g removed from the left side. Multiple masses 
of various sizes were observed. (C) H&E stain, ×50 magnification (right breast). Histological findings showing 
pseudo-angiomatous spaces that involve perilobular and intralobular stroma. (D) H&E stain, ×200 magnification 
(right breast), showing an anastomosing space penetrating a dense collagenous stroma. (E) Ultrasound with 
color Doppler findings at 18 months postoperatively. Compared with the ultrasound findings at five months 
postoperatively, few new or re-grown benign-looking masses in the right breast were observed. (F) No interval 
changes of a benign looking mass in the left breast were observed. 
H&E = hematoxylin-eosin.



DISCUSSION

PASH is rare and has diverse clinical manifestations; therefore, physicians treating breast 
lesions are often unfamiliar with it. PASH may not be accompanied by breast enlargement, 
which may manifest unilaterally or bilaterally [3-6]. Additionally, PASH sometimes occurs 
in men [3]. Although PASH occurs mainly in the 30- and 40-year-old age group, studies have 
reported an age range of 13–67 years; PASH occurs mostly in pre-menopausal women and 
is often misdiagnosed as fibroadenoma in its early stages [2]. Most studies are case reports 
related to diagnosis, especially imaging tests and pathology; however, treatment methods 
have not yet been established. Surgical resection is not required in all cases, and the excision 
of the masses may be therapeutic. However, surgery involving the breast parenchyma is 
required if the breasts are too large or rapidly growing or if there is an asymmetry due to a 
unilateral involvement. In some cases, total mastectomy is performed [6]. Moreover, some 
patients who underwent breast reduction did not develop complications [7], while others 
required total mastectomy because a recurrence occurred after reduction [8]. It is difficult 
to reach an accurate consensus on the recurrence rate and prognosis according to treatment 
methods. In the present case, the overall breast size remained stable for 18 months, even with 
some new and re-grown benign-looking masses on ultrasonography that increased in a slow 
pattern, unlike the preoperative rapid growth pattern.
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Figure 3. Surgical results and follow-up clinical photographs. (A, B) Clinical photographs at five months 
postoperatively. (C, D) Clinical photographs at 18 months postoperatively.



Kurt et al. [9] reported the distribution of the incidence and tumor size according to age and 
reported that < 7% of patients were under the age of 20 years, and a mass of ≤ 2 cm was most 
commonly found. In contrast, we reported a very rare case that showed multiple large masses 
in both breasts at a very young age. Thus, the actual incidence in children and adolescents 
may be higher than that previously reported, as PASH is sometimes diagnosed incidentally, 
and screening ultrasonography or mammography is rarely performed in children and 
adolescents. Therefore, when our patient underwent ultrasonography for the first time, no 
structural abnormalities other than a breast parenchymal hypertrophy were identified. Both 
breasts appeared isoechoic without any lesions and with clear boundaries, and PASH could 
not be diagnosed without active suspicion.

Moreover, the patient did not want any further breast development when the breast 
enlargement became excessive; therefore, she desperately tried to lose weight. Nevertheless, 
the breast enlargement progressed rapidly. After breast reduction, she was relieved of the 
psychological stress, and at 18 months postoperatively, her height and weight reached 167 
cm and 51 kg (BMI = 18.29 kg/m2), respectively. This indirectly suggests that even in children 
and adolescents, the breasts occupy a very important place in the body image, self-esteem, 
and quality of life. No consensus regarding treatments for PASH in children and adolescents 
has been established yet; therefore, treatment principles should not be different from those 
in adults. In cases of bilateral PASH in children and adolescents, both breast reduction and 
total mastectomy are performed as in adults [5]. Both approaches have their advantages and 
disadvantages. However, total mastectomy can cause a great emotional shock to children 
and adolescents and their parents even if a reconstruction is performed, particularly because 
PASH is a benign disease with an unknown recurrence rate.

When deciding a surgical method other than mass excision, sufficient consultation with 
the patients and their parents is necessary preoperatively. In cases of recurrence after breast 
reduction surgery, re-reduction may be performed, depending on the patient’s age, tumor 
growth rate, and tumor size. In addition, reconstruction after total mastectomy may be 
performed, in which it is safer to reposition the NAC to an ideal position and tailor the skin 
before definitive surgery than to move it simultaneously during a skin-sparing mastectomy, 
especially when the breast is large and the NAC is in a very ptotic position, as in the present 
case. Hammond et al. [10] reported that premastectomy mastopexy or reduction should be 
performed in large or ptotic breasts to prevent mastectomy flap formation or NAC necrosis 
during subsequent nipple-sparing mastectomy with immediate breast reconstruction. The 
theory that premastectomy reduces stress on the remaining skin flap after mastectomy has 
been introduced in several studies [11-13]. Hammond et al. [10] delayed mastectomy by 39–96 
days (average, 55 days) after mastopexy or reduction, and achieved safe results. However, 
waiting was not very dangerous because PASH is a benign disease. Therefore, we suggest that 
reduction mammoplasty, or at least the repositioning of the NAC, should be considered as 
the first treatment option for large ptotic breasts with PASH, especially in children or young 
women, although mastectomy and reconstruction might be indicated afterwards due to the 
rapid recurrence of PASH.

In our case, although ultrasonography showed a recurrence, the patient was stable on follow-
up and showed no rapid growth of the breasts on gross appearance for 18 months. A longer 
follow-up period and additional studies are required, as little is known about the long-term 
prognosis of PASH.
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