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Background Fibroepithelial lesions, including fibroadenoma and phyllodes tumors, share commonalities on histologic 
examination, and their differentiation can be subjective. Despite these similarities, cyclosporine associated 
fibroadenoma are well documented in the literature; however, cyclosporine associated phyllodes tumors are rare. 
We present the rare case of an adolescent female who developed recurrent, phyllodes tumors and fibroadenomata 
while on cyclosporine. Clinicians must be cognizant of the association between breast tumors and cyclosporine 
and the need to transition to alternative immunosuppressive agent to prevent recurrence after resection.

Summary The patient is now a 21-year-old female who underwent cadaveric renal transplantation at the age of seven. 
Within two years of her transplant, she developed bilateral breast tumors, for which pathology revealed 
fibroadenomata. In addition to multiple breast and axillary fibroadenomata, she later developed breast phyllodes 
tumors as well as a perineal phyllodes tumor. The etiology of her tumors was unknown for many years. In total, 
she underwent nine surgeries due to recurrence, continued growth, and disfigurement caused by the tumors. It 
was not until twelve years after beginning cyclosporine that the drug was discontinued and tacrolimus initiated. 
Since transitioning to an alternative immunosuppressive agent, there has been no further tumor recurrence.

Conclusion We present the rare case of fibroadenomata as well as phyllodes tumors of the breast, axilla, and perineum 
associated with cyclosporine in a pediatric patient. This case highlights the need to consider immunosuppression 
as an etiology for recurrent breast tumors. Breast tumors are rare in the pediatric population, the etiology of 
which must be elucidated when considering surgical intervention on the developing breast. Resection alone is 
not sufficient for cyclosporine associated breast tumors. Transition to an alternative immunosuppressive agent is a 
necessary component of recurrence prevention.
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Case Description
Patient is a 21-year-old female with history of developmen-
tal delay, hypoplastic kidneys, and end stage renal disease 
who underwent cadaveric renal transplantation in 2003 
at the age of seven. Initial immunosuppression included 
cyclosporine. Within two years of renal transplantation, 
she developed an enlarging, tender breast mass. Given 
her history of immunosuppression and breast tenderness, 
the mass was initially thought to be mastitis. A course of 
antibiotics was prescribed, and operative aspiration was 
performed. This revealed solid components with pathol-
ogy significant for fibroadenoma. She went on to develop 
multiple bilateral breast masses too numerous to count. 
The large tumors were severely disfiguring, uncomfortable, 
and continued to grow. For these reasons, she underwent 
repeated resection of the masses.

Breast, axillary, and arm tumors recurred despite multiple 
surgical resections. All tumors were fibroadenomata until 
2013, when pathology revealed phyllodes tumors of the 
breast, axilla, and arm. The distinction between benign 
phyllodes tumor and cellular fibroadenoma “can be dif-
ficult and subjective,” as acknowledged in an addendum 
by pathology, for which some lesions were classified as an 
atypical fibroepithelial lesion rather than fibroadenoma or 
phyllodes tumor. In 2015, she developed a perineal mass 
which was resected and pathology consistent with benign 
phyllodes tumor. In total, she underwent nine surger-
ies between 2005 and 2015 to remove multiple, bilateral 
breast, axillary, arm, and perineal masses. (Table 1, Figures 
1A–D).

While the tumors were severely disfiguring, concern regard-
ing the etiology of the lesions was not addressed for many 
years. It was not until 2015 that her pediatric surgeon not-
ed a possible association between cyclosporine and fibro-
adenoma, at which point, cyclosporine was discontinued 
and tacrolimus initiated. There has been no further tumor 
recurrence since the discontinuation of cyclosporine.

Table 1. 

Date Specimen Pathology
11/2005 Breast Fibroadenoma
1/2006 Breast Juvenile fibroadenoma
7/2006 Breast Juvenile fibroadenoma
9/2011 Axilla Juvenile fibroadenoma

10/2012 Axilla Juvenile fibroadenoma
1/2013 Axilla Juvenile fibroadenoma

Breast x 2 Atypical fibroepithelial lesion
Fibroadenoma

12/2013 Axilla Benign phyllodes tumor
Breast x 2 Benign phyllodes tumor

Fibroepithelial lesion 
suspicious 
for benign phyllodes tumor

1/2015

 

Axilla Benign fibroepithelial lesion 
consistent with a benign 
phyllodes tumor

Breast Benign fibroepithelial lesion 
consistent 
with a benign phyllodes 
tumor

Perineal Benign fibroepithelial lesion 
consistent with a benign 
phyllodes tumor

8/2015 Upper am Benign fibroepithelial lesion 
consistent with a benign 
phyllodes tumor

Axilla x 3 Benign fibroepithelial lesion 
consistent with a benign 
phyllodes tumor
Fibroadenoma
Benign fibroepithelial lesion 
consistent with a benign 
phyllodes tumor

Breast Benign fibroepithelial lesion 
consistent with a benign 
phyllodes tumor
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Discussion
Pediatric breast disease, especially breast carcinoma, is 
rare. Breast cancers account for less than 1% of pediat-
ric cancers.1 The differential diagnosis for pediatric breast 
lesions includes simple cysts, abscess, galactocele, fibro-
adenoma, juvenile papillomatosis, phyllodes tumors, and 
malignant neoplasm.1  As with adults, fibroadenoma are 
the most common benign tumors in the pediatric popu-
lation.1,2,3  While phyllodes tumors account for less than 
1% of pediatric breast masses, malignant phyllodes are the 
most common primary breast malignancy in adolescents.2

As malignant breast lesions in the pediatric population are 
exceedingly rare and surgical intervention may affect the 
developing breast, management of pediatric breast lesions 
differs from that of adults.1 Adenoma less than three centi-
meters with typical appearance on imaging can be followed 
at six month intervals during the first year, then one year 
later.1  Abnormal imaging findings include non-circum-
scribed margins, complex solid and cystic components, 
posterior acoustic shadowing, size greater than three centi-
meters, or serial growth and should prompt biopsy.1 Event 
when benign appearing on ultrasound, biopsy should be 
considered if the patient has a history of chest irradiation 
or other risk factors for cancer, concurrent cancer, or pos-
itive family history of breast cancer.1  Surgical excision is 
recommended for benign appearing masses that are rapidly 
growing or larger than five centimeters.1

Fibroepithelial neoplasms consist of fibroadenoma and 
phyllodes tumors. Distinguishing cellular fibroadenoma 
from phyllodes tumors can be “vague and subjective” as 
many of these lesions have overlapping features.4 Further-
more, there is no single criterion to distinguish fibroade-
noma from cellular fibroadenoma from benign phyllodes 
tumor.4  Treatment differs between these lesions, as well 
as risk of recurrence or metastasis. Risk of recurrence for 
phyllodes tumors increases from benign, to borderline, to 
malignant. As such, distinguishing the lesion is important 
for discussions regarding therapy and prognostic.4 A study 
by the Mayo Clinic found that even breast specialized 
pathologists disagreed on differentiating fibroadenoma 
from benign phyllodes, as well as subclasses of phyllodes 
tumors.4  Immunohistochemical markers such as Ki-67 
and IMP3 have been considered to better distinguish 
these lesions; however, histology remains the standard of 
care.4,5 A diagnosis of “fibroepithelial lesions” conveys that 
lesions are not reproducibly distinguished between pathol-
ogists.4,6

Phyllodes tumors of the breast are a group of fibroepithe-
lial neoplasms derived from periductal and specialized lob-
ular stroma.6 They are classified by grade as benign, bor-
derline, or malignant based on histology including degree 
of stromal cellularity and atypia, mitotic count, stromal 
overgrowth, and nature of their tumor borders.6  While 
grade of phyllodes is difficult to distinguish, distinguish-
ing phyllodes from other fibroepithelial tumors can be 
difficult. Increased stromal cellularity is the distinguishing 
feature between a benign phyllodes tumor and fibroade-
noma.6  In addition to histologic similarities, some limit-
ed evidence supports the development of phyllodes from 
fibroadenoma.6,7 Some advocate for assigning fibroade-
noma and benign phyllodes in the pediatric population a 
similar category of disease, especially since most pediatric 
fibroepithelial tumors are biologically benign and rarely 
recur.3 This case highlights the relationship, and possible 
continuum, between fibroadenoma and phyllodes tumors 
given the diagnoses of fibroadenoma, fibroepithelial lesion, 
and phyllodes tumor prescribed by various pathologists.

Cyclosporine, in distinction to other immunosuppressive 
agents, has been implicated in the development of fibroad-
enoma in post-renal transplant patients.8,9,10,11,12 In patients 
taking cyclosporine, benign breast disease is increased 
compared to the general population.13,14  Cyclosporine 
associated fibroadenoma after renal transplant was first 
reported in 1980 and is well documented.8,9,10,11,12,15 This 
association seems to be unique to renal transplant patients 
as increased risk of fibroadenoma has not been observed 

Figures 1 A and B. Low-power and high-power slides from a benign 
phyllodes tumor in 2013

Figures 1 C and D. Low-power and high-power slides from a fibroadenoma 
in 2015
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after thoracic transplantation with short term immuno-
suppression.16 While fibroadenoma are the most common 
breast tumors associated with cyclosporine, fibrocystic 
lesions, intraductal papillomatosis, and invasive cancer 
has also been described.14 This case highlights the associ-
ation between cyclosporine and fibroadenoma, and to our 
knowledge, is the first reported case of phyllodes tumor 
after renal transplant, and the first cyclosporine associated 
perineal phyllodes tumor.

In contrast to fibroadenoma, which are common among 
the general population, phyllodes tumors comprise less 
than 1% of breast tumors.17 Isolated reports of phyllodes 
tumors after liver transplantation and thoracic organ trans-
plantation exist.16,18 As mammary glands are found in the 
vulva, case reports also describe phyllodes lesions in the 
anogenital region.19 However, none describe an association 
with cyclosporine.

While surgical resection is recommended for phyllodes 
tumors, intervention for fibroadenoma depends on risk 
factors including age greater than thirty-five, mass immo-
bility, or size greater than 2.5 centimeters.17,20 For cyclo-
sporine associated tumors, discontinuation of cyclosporine 
is also necessary. The pathophysiology of cyclosporine 
induced tumor development remains unclear and may 
include effects on fibroblasts, the hypothalamopituitary 
axis, or growth factors.21,22,23,24  After transitioning to an 
alternative immunosuppressive agent, reports show that 
38% fibroadenoma resolved and the others decreased in 
size or remained stable.25 As such, cessation of cyclosporine 
is necessary to promote regression. Continued exposure to 
cyclosporine promoted tumor growth in this patient. Cli-
nicians must consider inciting agents as possible etiology 
for continued recurrent pathology in adolescent patients.

Conclusion
We highlight the rare case of cyclosporine associated phyl-
lodes tumors and fibroadenoma after renal transplantation. 
Breast lesions in the pediatric population are exceedingly 
rare and the etiology of which must be further explored to 
prevent unnecessary surgeries. While surgery is considered 
standard of care for phyllodes tumors and certain fibroad-
enoma, cyclosporine associated tumors also require transi-
tion to an alternative immunosuppressive agent to prevent 
further recurrence.

Lessons Learned
Fibroadenoma are common breast tumors in adults and, 
when present, in adolescents. Fibroepithelial lesions 
include both fibroadenoma and phyllodes tumors and may 
be difficult to distinguish from one another and may fall 
along a continuum rather than as separate entities. Con-
sideration regarding the etiology of abnormal breast lesions 
in a pediatric patient must include immunosuppressive 
medications. Discontinuation of the drug and transition 
to an alternative immunosuppressive agent is a necessary 
component of tumor recurrence prevention.
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