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INTRODUCTION: Virginal mammary hypertrophy (VMH) is a rare benign disorder of the breast char-
acterized by excessive enlargement of one or both breasts. It usually presents during adolescence.
Drug-induced VMH has been scarcely reported in case reports. Review of the literature showed that
prednisolone-induced gigantomastia was reported in a single study on a 47-year-old female. In this
study, a case of VMH in a 17-year-old girl following prednisolone treatment will be described. Clinical
presentation, clinical findings, diagnostic work-up, management and follow up are discussed.
PRESENTATION OF CASE: A 17-year-old, single female presented to the plastic surgery department at our
institute with progressive enlargement of both breasts, 2 months following treatment with prednisolone.
Incisional biopsy excluded other breast differential diagnoses. The patient was managed surgically with
bilateral mammaplasty with free nipple-areola graft. A total of 8.325 kg of breast tissue was resected.
Follow-up 48 months postoperatively revealed good patient satisfaction with no recurrence of breast
hypertrophy.

DISCUSSION: Although the estrogen theory is regarded as the most credible explanation for VMH, sev-
eral cases of drug-induced mammary hypertrophy have been reported. This study may be the first
reported case of adolescent prednisolone-induced VMH. Mammaplasty is an accepted treatment despite
its possible association with a higher recurrence rate.

CONCLUSION: VMH may be a rare complication of prednisolone treatment. It should be considered in
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patients presenting with breast hypertrophy following steroid administration.
© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

This case report has been reported in accordance with the SCARE
criteria [1].

Virginal mammary hypertrophy (VMH) is a benign disorder of
the breast characterized by excessive enlargement of one or both
breasts, which usually presents during adolescence. This condition
may cause physical and psychological disability to patients at a crit-
ical stage of their life [2]. A variety of names have been given to
this pathology in literature: juvenile hypertrophy, virginal/ juve-
nile macromastia, gigantomastia, juvenile gigantomastia, virginal
breast hypertrophy, and macromastia [3].

There is no universal consensus on the definition of this pathol-
ogy. Dafydd et al. defined gigantomastia as excess breast tissue that
contributes 3% or more to the patient’s total body weight [4].
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The etiology of VMH has not yet been elucidated [3]. The estro-
gen theory discussed by Griffithis still regarded as the most credible
explanation for abnormal breast enlargement. The estrogen theory
includes excess local estrogen production within the breast tissue,
enhanced estrogen receptor sensitivity to normal levels of estro-
gen, and the presence of an estrogen-like substance that mimics
the effects of estrogen-producing ductal proliferation, or any com-
bination of these factors [5]. This theory was supported by reports
revealing increased estrogen receptor activity in the resected breast
tissue [6], although other studies show normal receptor activity [7].

However, drug-induced mammary hypertrophy has been
increasingly reported in a number of case reports. VMH has
been associated with certain medications, such as neothetazone,
cyclosporine, D-penicillamine, bucillamine, and propylthiouracil
[8-12].

Drug-induced mammary hypertrophy secondary to steroid use
was reported only once by Troccola et al who described a case of
gigantomastia in a 47- year- old patient, in the setting of ovarian
cancer, treated with cycles of chemotherapy combined with pred-
nisolone [2]. In the following report, a case of juvenile mammary
hypertrophy in a 17-year-old girl following prednisolone treatment
for mixed connective tissue disease is presented.

2210-2612/© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY license (http://
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Fig. 1. (A) Anterior view of a 17-year old with bilateral mammary hypertrophy (B) Left lateral view (C) Right lateral view.

2. Presentation of case

In August of 2014, a 17-year-old female patient was referred
to the Plastic Surgery Department of our institute. The patient
complained of progressive enlargement of both breasts over a
period of 14 months. Upon presentation to the outpatient clinic,
the patient also complained of neck, shoulder, and back pain that
caused marked limitation of their daily activities, as well as sig-
nificant social embarrassment. The patient began menarche at 12
years of age. The patient denied a family history of similar breast
disorders or of breast cancer.

Sixteen months prior to presentation to our hospital, the patient
presented to another hospital complaining of diffuse joint pain,
malar rash, skin rash, chest pain, digital swelling, and Raynaud’s
phenomena. The patient’s work-up then showed anemia, neutrope-
nia, and a positive ANA serology. The patient was diagnosed as a
case of mixed connective tissue disease.

The patient was then started on a treatment course of 16 mg of
oral prednisolone twice daily for eight months. The medication was
then tapered to 10 mg daily for another six months. The enlarge-
ment began two months after initiating treatment, however, her
treatment was maintained. The patient did not receive penicil-
lamine, bucillamine, cyclosporine, or any other related drugs. When
the patient presented to our hospital, they had undergone improve-
ment in her symptoms.

On clinical examination, the patient’s weight was 75 kg, height
was 1.60 m, and body mass index (BMI) was calculated as 29.3 kg
/m2. Breast examination showed massive bilateral enlargement
with marked ptosis, widened areolas, and dilated subcutaneous
veins. Shoulder grooving from brassiere straps and intertrigo at the
inframammary folds were also noted. (Fig. 1: (A) Anterior view of
a 17-year old with bilateral mammary hypertrophy (B) Left lateral
view (C) Right lateral view) Palpation revealed firm breast texture
with diffuse nodularity. There was no axillary lymphadenopathy.

Routine biochemical examinations and endocrine investiga-
tions were within normal limits. The patient’s hormonal workup
included LH, FSH, prolactin, progestin, 17-estradiol, T3, T4, TSH, and
cortisol. Breast CT scan showed both breasts were hugely enlarged
with dense parenchymal tissue bilaterally, associated with depen-
dent fluid accumulation.

Incisional biopsy was performed to exclude other breast
pathologies, such as virginal fibroadenoma, fibrocystic disease,
phyllodes tumor, and breast lymphoma. It showed markedly
increased collagenization of the stroma with areas of pseudoan-
giomatous stromal hyperplasia (PASH). The glandular component
showed focal adenosis and foci of fibroadenomatoid hyperplasia
were also seen.

The patient and her family were counseled regarding surgical
options for treatment of the patient’s condition, namely, subcu-
taneous mastectomy versus bilateral mammaplasty. They were
informed of the likelihood of higher recurrence, yet a more desir-
able cosmetic outcome of the second option. They were also
informed of possible complications, as well as the possibility of
additional interventions that may be required in the future.

Bilateral breast reduction with nipple-areola complex transfer
as a free graft was performed under general endotracheal intuba-
tion. A total of 8.325 kg of breast tissue was resected. (4225 g from
the right side and 4100 g from the left side). The patient had an
uneventful postoperative recovery with excellent graft take of the
nipple-areola complex. The patient was discharged after 5 days and
was followed up in the outpatient clinic.

The final histopathology report showed similar features to
those seen in the incisional biopsy; with additional findings in
the form of patchy infiltration of the ductal epithelium by lym-
phocytes and concentric “onion skin” type fibrosis surrounding
small blood vessels with perivascular lymphoplasmacytic infiltra-
tion were also seen. The findings were consistent with juvenile
macromastia and lymphocytic inflammation. There was no evi-
dence of in-situ or invasive malignancy, lymphoma, or vasculitis.
(Fig. 2: (A) Marked Collagenization and hyalinizing fibrosis of the
breast stroma with compression of benign breast ducts into slit-
like spaces in a fibroadenomatoid pattern. Hematoxylin and Eosin
stain x40 (B) Higher power view; Black Arrow: Hyalinizing fibrosis
of breast tissue stroma; Green Arrows: Pseudoangiomatous stro-
mal hyperplasia; Star: Benign ductal epithelium. Hematoxylin and
Eosin stain x100)

The patient did not receive any hormonal treatment, neither
preoperatively or postoperatively. Twenty months after breast
reduction, the patient underwent a scar revision procedure. Forty-
eight months after the original procedure, the patient was found
to be satisfied and there was no recurrence of breast hypertro-
phy. (Fig. 3: (A) Anterior view post mammaplasty at 34 months
follow-up (B) Left lateral view (C) Right lateral view)

3. Discussion

Virginal mammary hypertrophy is a rare condition. It has been
reported sporadically in medical literature with no prospective
or observational trials [3]. Adolescent females suffering from this
debilitating condition are vulnerable to developing a negative body
image and significant psychological stresses. In addition, social
issues arise secondary to poor fitting clothing, trouble exercising,
and public scrutiny as a result of their enlarged breasts [13]. Fur-
thermore, there are physical complications including back, neck
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Fig. 2. (A) Marked Collagenization and hyalinizing fibrosis of the breast stroma with compression of benign breast ducts into slit-like spaces in a fibroadenomatoid pattern.
Hematoxylin and Eosin stain x40 (B) Higher power view; Black Arrow: Hyalinizing fibrosis of breast tissue stroma; Green Arrows: Pseudoangiomatous stromal hyperplasia;

Star: Benign ductal epithelium. Hematoxylin and Eosin stain x100.

Fig. 3. Anterior view post mammaplasty at 34 months follow-up (B) Left lateral view (C) Right lateral view.

and shoulder pains, as well as intertrigo at the inframammary folds
[14].

Drug-induced mammary hypertrophy has been reported in
scattered case reports in the literature. Scott reported a possible
relation between the antibiotic Neothetazone and the gigantomas-
tia [8]. Penicillamine is the drug most commonly reported as an
etiological factor in mammary hypertrophy, however, the mecha-
nism of action is poorly understood [10]. Sakai et al reported the
first case of bucillamine-induced giant mammary hyperplasia in a
25-year-old woman who was treated for rheumatoid arthritis. The
authors believed that bucillamine was the cause of the giant hyper-
trophy because of its structural similarity to D-penicillamine [11].
O’Hare reported a case of a 12-year-old girl who developed bilateral
mammary hypertrophy four months after initiation of propylth-
iouracil for the treatment of thyrotoxicosis [12].

A literature review revealed that prednisolone induced gigan-
tomastia was reported only once by Troccola et al in 2011 [2].
The report described a case of gigantomastia in a 47 -year-old

woman within 2 months of starting adjuvant chemotherapy pro-
tocol, including prednisolone, for ovarian cancer. The patient was
treated with a bilateral breast reduction. The authors believed
that prednisolone was implicated in gigantomastia since the same
patient did not develop breast hypertrophy when treated with the
adjunctive chemotherapy protocol without prednisolone for the
treatment of cancer recurrence 2 years later. Our case report may
support the correlation between prednisolone and breast hyper-
trophy.

Treatment of VMH is challenging. There are no accepted,
evidence-based guidelines for its management due to the scarcity
of reported cases and the absence of prospective or observational
trials regarding the condition. Surgical treatment, medical treat-
ment, or a combination of both have been attempted to manage
this pathology. The two main surgical options discussed include
reduction mammaplasty as a pedicle-based procedure or with free
nipple graft, the second option is mastectomy with immediate or
delayed breast reconstruction [3].
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Reduction mammaplasty is a safe and effective treatment that
can greatly alleviate the social, psychological, and physical strain
caused by macromastia in adolescents [14]. Moreover, reduction
mammaplasty has been associated with good overall satisfaction
and improvements in quality of life on long-term follow-up [13].

The drawback of reduction mammaplasty is its higher reported
recurrence rate compared with subcutaneous mastectomy, as
shown in a meta-analysis of the case reports conducted by
Hoppe et al. in 2011 [3]. Nevertheless, considering the depress-
ing psychological consequences and negative cosmetic outcome of
mastectomy on these adolescent patients, reduction mammaplasty
is still the most popular approach to manage virginal mammary
hypertrophy [3,13].

Many drugs, including several hormone-modulators, have been
reported either alone or combined with surgery to manage VMH.
Dydrogesterone (a progesterone analog) and tamoxifen (selective
estrogen receptor modulator) prove to be the most popular choices.
Tamoxifen has been used preoperatively to arrest breast growth
and postoperatively to decrease recurrence with a variable success
rate. However, at this time, there is inadequate reported experi-
ence with medical therapy for adolescents with juvenile breast
hypertrophy to predict risks and benefits [15].

Furthermore, Tamoxifen has been associated with serious side
effects that should be considered, especially in the younger pop-
ulation that suffers from virginal mammary hypertrophy. Side
effects include endometrial hyperplasia—increasing the risk of
endometrial cancer—hot flashes, increased risk of venous throm-
bosis, and bone density changes [16]. Taking into consideration
these potential side effects of Tamoxifen versus its unverified ben-
efits, it was not used preoperatively or postoperatively in our
patient.

4. Conclusion

VMH is a very rare complication of prednisolone treatment. This
correlation should be considered in patients presenting with breast
hypertrophy while on steroids or related medications. Reduction
mammaplasty is a reasonable option of surgical treatment owing
to its positive psychological and cosmetic benefits. However, the
patient and their family should be informed regarding the higher
likelihood of recurrence.
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