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Abstract Fibroadenoma are the most common benign breast lesions. Complications in
fibroadenoma although rare in occurrence, are reported. It is important to be
aware of the possible complications, both benign and malignant which may require
surgical management. Commonly encountered benign complications in a fibroa-
denoma are infarction, rapid increase in size, and lactational changes. A common
differential of a giant fibroadenoma is phyllodes tumor which has subtle imaging
differences. Malignant transformation of a fibroadenoma is very rare although cases
are reported (0.02%). Breast is a dynamic organ and is influenced by the hormone
surges occurring typically during pregnancy and lactation, it causes changes in
morphology of prior existing fibroadenoma which may mimic like a malignancy
and hence knowledge of these benign complications in a fibroadenoma is also
important. To identify the subtle radiologic imaging features which may suggest
complication developing in a known fibroadenoma, prompting for a histopatholog-
ical examination correlation. In this article, we discuss the imaging features of
complications in a fibroadenoma—benign and malignant. Sinister etiology second-
arily engulfing a fibroadenoma and sinister focus developing in a fibroadenoma will
be discussed. Also, the benign complications in a fibroadenoma like lactational
changes, spontaneous infarction within a fibroadenoma, and excessive increase in
the size of fibroadenoma with degenerative changes due to the estrogen and
progesterone effect which can mimic like a malignancy will be illustrated. A careful
history, meticulous scanning, close monitoring, and histopathological correlation is
invaluable to identify these complications in a known fibroadenoma and thus guide
in the appropriate management of these lesions.
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Introduction

Fibroadenoma is the most common benign breast lump.
These are benign fibroepithelial neoplasms with prolifera-
tion of stromal and epithelial cells. Most of the patients are
asymptomatic and these can be picked up on routine screen-
ing mammograms or incidentally diagnosed on breast ultra-
sound performed for other reasons. Another common
presentation is of a woman complaining of a palpable
long-standing painless mobile lump.

Fibroadenomas’ generalmammographic imaging features
are circumscribed discrete ovalmass hypo- or isodense to the
breast glandular tissue, to a mass with macrolobulation or
partially obscured margin. On ultrasound they are typically
seen as a circumscribed, round to ovoid, or macrolobulated
masswith generally uniformhypoechogenicity. Intralesional
sonographically detectable calcification may be seen in
approximately 10% of cases.1 A close mimicker of a fibroa-
denoma is phyllodes tumor, subtle imaging features which
point to a suspicion of phyllodes are a rapidly growing mass
with macrolobulated margins, internal cleft-like cystic
spaces, posterior acoustic enhancement, and presence of
prominent internal vascularity. These features when present
should be classified as Breast Imaging Reporting and Data
System (BI-RADS) 4A lesion and a histopathological correla-
tion should be performed.2

Typical fibroadenoma on imaging are classified as BI-RADS
3 lesions having a 0 to 2% risk of malignancy and are to be
followed up on routine imaging. Involuting calcified/partly
calcifiedfibroadenomaare classifiedasBI-RADS2 lesionswith
essentially 0% risk of malignancy. Although these are benign
breast lesions, complications in fibroadenoma can occur,
though rare.3 The usual presentation in a fibroadenoma
undergoing complication is of a woman complaining of a
long-standing lump which may or may not have been a
histopathologically confirmed fibroadenoma now presenting
with increasing size of the lump/pain in the lump. Another
presentation is anasymptomaticwoman,undergoinga follow-
up for fibroadenoma, developing suspicious features on
subsequent scan like heterogeneous echotexture with or
without internal cystic/necrotic areas, irregular margins, in-
terval appearance of vascularity or pleomorphic microcalcifi-
cations as compared with the previous imaging, and
histopathology confirmed fibroadenoma. These require biop-
sies to confirm if there is malignant transformation or if it is
due to benign complications like degenerative changes in a
fibroadenoma, lactational changes in a fibroadenoma, or
infarcted fibroadenoma. Interval development of malignancy
adjacent to fibroadenoma engulfing it could also be responsi-
ble for similar patient presentation.

As for general population, fibroadenomas are also the
most common benign neoplasms seen during pregnancy and
lactation, these are thought to be present prior to pregnancy
and not known to the patient as they were nonpalpable and
routine screening is not performed in the said age group.
Fibroadenomas being hormone-sensitive tumors undergo
morphologic changes in response to the gravidic hormone

surge which could lead to increase in the size of fibroade-
noma which now may become palpable to the woman with
associated ultrasonographically detected changes like in-
creased tumoral vascularity. A lactating woman might pres-
ent with a sudden-onset acute pain in the prior known
fibroadenoma, whichmight suggest an infarction in a fibroa-
denomawhich although rare is seen in the third trimester or
during lactation.4

Another known entity is lactational change in a fibroa-
denoma which occurs due to hormonal effect on the epithe-
lial cells in fibroadenoma.

Due to the varied morphologic changes in fibroadenomas
during pregnancy and lactation, these should bemeticulous-
ly scanned with a good knowledge of the commonly seen
pregnancy-associated changes and if a sinister etiology is
thought of, a core needle biopsy should be performed in
order not to misdiagnose an underlying pregnancy-associat-
ed breast cancer.5

In this article, we aim to discuss and illustrate the radio-
logic features which help us identify a complicated fibroa-
denoma and also help us in the identification of any newly
developed sinister morphologic feature in a previously
known fibroadenoma which would now need a core needle
biopsy and a histopathological diagnosis.

The commonly seen complications infibroadenoma in our
clinical practice are fibromyxoid changes in fibroadenoma,
lactational changes in fibroadenoma, spontaneous infarction
in a fibroadenoma, carcinoma engulfing an involuted fibroa-
denoma, and carcinoma arising in afibroadenoma. Thesewill
be discussed further in this article.

Case 1

A 27-year-old female with 5 months of pregnancy presented
with a history of right breast lump, which on ultrasound
(►Fig. 1A and B) and on histopathology (►Fig. 1C) was
confirmed to be a fibroadenoma.

Patient presented again after 4 years as the lump felt
different in consistency. On follow-up ultrasound, although
the size of the mass was same, it now had heterogeneous
echotexture with internal vascularity and subtle irregularity
of the margins (►Fig. 1D). In addition, there was interval
appearance of few prominent ducts with mild ductal wall
thickening and nodularity extending from the mass to the
nipple.

Magnetic resonance imaging (MRI) breast was performed,
which revealed heterogeneously enhancing ill-defined mass
lesion in the upper outer quadrant of the right breast. There
were thickened nodular enhancing ducts seen anterior and
posterior to the lesion in a segmental distribution reaching
up till the nipple (►Fig. 1E). As the findings on the current
scan were not typical of benign etiology, a repeat biopsy of
the same lesion was performed and it revealed low-grade
ductal carcinoma in situ (DCIS) on a background of fibroade-
noma (►Fig. 1F). On final histopathological examination
(HPE) it was confirmed to be invasive ductal carcinoma;
grade 2 with extensive DCIS.

Indographics Vol. 2 No. 1/2023 © 2023. Indographics. All rights reserved.

When Friend Becomes Foe: Complications of Fibroadenoma Imaging Spectrum Kar, Arora 21



Case 2

A 37-year-old female presentedwith a long-standing lump in
left breast which had increased in size over some time.
External core biopsy was reported as benign. Patient under-

went amammogramwith spot compression viewof themass
in left breast which revealed an oval circumscribed mass
seen in the upper outer quadrant of the left breast associated
with fine pleomorphic microcalcification along its lateral
margin (►Fig. 2A - left MLO [mediolateral oblique], 2B - left

Fig. 1 Case 1. A 27-year-old female with 5 months of pregnancy presented with complaint of right breast lump, which on ultrasound revealed a
circumscribed hypoechoic oval-shapedmass withmacrolobulatedmargins and posterior enhancement (A), mild internal vascularity was also noted (B). (C)
Photomicrographof histopathology slide of the right breast lesion revealed fibroadenoma. (D) Follow-up ultrasound imageof the right breast lesion after an
interval of 4 years, revealed altered morphology with heterogeneous echotexture, irregular shape, and microlobulated margins. (E) Contrast-enhanced
magnetic resonance imaging (CE-MRI) breast membrane progesterone receptor (MPR) of postcontrast subtracted images showed irregular right breast
mass with enhancing thickened nodular ducts extending posteriorly up till the chest wall and anteriorly up till the nipple in a segmental distribution,
engulfing the heterogeneousmass (previously biopsy-proven fibroadenoma). As the findings were not typical of a benign lesion, repeat ultrasound-guided
core needle biopsy was performed. (F) Photomicrograph of histopathological examination (HPE) slide of the right breast mass, showed extensive ductal
carcinoma in situ (DCIS) on the background of fibroadenoma.

Fig. 2 Case 2. (A) Left mediolateral oblique (MLO), (B) Left craniocaudal (CC), and (C) spot compression view in left CC revealed a circumscribed oval-
shapedhigh-densitymass seen in theupperouterquadrantof the left breast associatedwithfinepleomorphicmicrocalcification,whichwere seenextending
beyond themass. (D) Ultrasound image in the corresponding area revealed a circumscribed hypoechoic mass with multiple calcific specks within, in upper
outerquadrant. Themass showedposterior shadowingandhad indistinctmargins at the lateral aspect (arrow). (Eand F) ApostcontrastT1and subtractedT1
contrast-enhanced magnetic resonance imaging (CE-MRI) breast revealed a relatively circumscribed mass in the left breast at 3 O’ clock position with
microlobulated margins and intense early irregular rim enhancement (arrow) along the lateral half of the mass, predominantly in the area of
microcalcifications, Breast Imaging Reporting and Data System (BI-RADS) 4C was assigned. Medial half of the mass revealed no significant enhancement.
Histopathological examination (HPE) revealed ductal carcinoma in situ (DCIS) in the background of fibroadenoma.
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CC [craniocaudal], and 2C - spot compression view of the
mass in CC view). Ultrasonogram (►Fig. 2D) revealed a
circumscribed, parallel hypoechoicmasswithmultiple calcific
specks along its lateral margin, in the area of mammographic
concern. The mass revealed peripheral vascularity and had an
appearance of a fibroadenoma except that it had subtle indis-
tinct margin along its lateral aspect and microcalcification
were concentrated along this margin rather than uniformly
distributed. The part of the lump which showed calcification
was more hypoechoic than the rest of the area. As the initial
biopsy resultswerediscordant, patienthadcontrast-enhanced
(CE) breast MRI (►Fig. 2E) which revealed an oval circum-
scribed mass with subtle irregular margin showing enhance-
ment along its lateral aspect. In view of majority of the mass
not showing any significant enhancement and relatively cir-
cumscribedwith history of long duration ofmass, a possibility
of fibroadenomawithmalignant transformationwas given on
MRI. A core needle biopsy targeting the lateral aspect of the
masswas done andmicrocalcificationswere confirmedon the
specimen radiograph.Histopathology confirmed invasive duc-
tal carcinoma (IDC) arisingdenovo in afibroadenoma.Onfinal
histopathology, IDC grade II with high-grade DCIS arising in a
background of fibroadenoma was confirmed.

Case 3

A 44-year-old female came to the breast clinic with com-
plaint of multiple bilateral breast lumps. Mammogram

(►Fig. 3A and B) was extremely dense, with multiple high-
density oval/round masses, few of them showing obscured
margins. On ultrasound (►Fig. 3C) numerous low echogenic
noduleswere seen nearly completely occupying both breasts.
A diagnosis ofmultiplefibroadenomas in bilateral breast was
made, BI-RADS 2.

Although 1-year follow-upwas unremarkable, her second
follow-upwas after another 10 months as she complained of
right breast swelling, skin thickening, and right nipple
retraction.

Ultrasound again confirmed multiple fibroadenomas in
both breasts; however, the fibroadenoma in the right retro-
areolar region revealed internal specks of calcification
(►Fig. 3D) and marked internal vascularity (►Fig. 3E). Skin
thickening was also seen on the right side.

CE-MRI breast (►Fig. 3F) revealed multiple enhancing
mass lesions of varying sizes scattered in both breasts as
before with interval appearance of skin thickening and
nipple retraction on the right side. Ultrasound-guided biopsy
from the suspicious lesion with internal calcification on the
right side was performed along with random biopsies from
the right breast.

Histopathology of both samples revealed neoplasm com-
prising of compressed and few dilated ducts embedded in a
fibromyxoid stroma suggestive of fibroadenomas. In addi-
tion, few tumor emboli were seen. The tumor cells possessed
moderate eosinophilic cytoplasm and moderately pleomor-
phic nuclei. Few mitotic figures were discernible.

Fig. 3 Case3. (AandB) A44-year-old female cameto thebreast clinicwithcomplaintofmultiplebreast lumps.Mediolateraloblique (MLO)andcraniocaudal
(CC) views showed extremely dense breasts with multiple high-density oval/round masses in both breasts with obscured margins. (C) Ultrasound showed
multiple circumscribed ovalmasses scattered in both the breasts. Bilateral breast biopsy confirmed fibroadenoma. (D) On follow-up she complained of skin
thickening, right breast swelling, and right nipple retraction. Follow-up ultrasound image of right retroareolar lesion revealed interval appearance of specks
of calcification in one of the masses in the retroareolar region, with marked internal vascularity (E). (F) Postcontrast fat-suppressed contrast-enhanced
magnetic resonance imaging (CE-MRI) breast image revealed multiple heterogeneous enhancing masses some of which were conglomerated and formed
largermasses.Markedskin thickeningwasalsonoted.Repeatbiopsyperformed revealedfibroadenomaswithmalignant lymphovascular invasionand tumor
emboli in the fibroadenoma as well as in the adjoining parenchyma.
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Fig. 4 Case 4. (A and B) Mediolateral oblique (MLO) and craniocaudal (CC) views revealed heterogeneously dense breast parenchyma (ACR grade
C). Partly obscured dense mass was seen in the upper central left breast approximately measuring 22� 18mm. Mild left nipple areolar complex
thickening was also noted. (C and D) Ultrasound image revealed a relatively circumscribed mass in the area of mammographic concern with
irregularly thickened clumped ducts (arrows) seen closing abutting the mass and reaching up till the nipple. Contrast-enhanced magnetic
resonance imaging (CE-MRI) breast, postcontrast T1 (E), subtracted (F), maximum intensity projection (MIP) (G), and T2-weighted (Wt) (H)
sequences revealed segmental nonmass enhancement (biopsy-proven malignancy) in the corresponding area closely abutting a circumscribed
mass which revealed hypointense signal on T2 with no postcontrast enhancement, fibroadenoma. This was a case of malignancy developing
close to the known fibroadenoma partially encasing it. (I) Positron emission tomography-computed tomography (PET-CT) findings revealed an
fluorodeoxyglucose (FDG) avid enhancing area in the upper central left breast with an adjacent non-FDG avid nodule suggesting engulfment of
fibroadenoma by the invasive ductal carcinoma.
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The final diagnosis was of fibroadenomas with malignant
lymphovascular invasion and tumor emboli in the fibroade-
noma as well as in the adjoining parenchyma in the right
breast.

Case 4

A 33-year-old female with a past history of adenocarcinoma
of gallbladder presentedwith a hard palpable lump in the left
breast. A mammogram was done which showed a partly
obscured dense mass in the upper central left breast
(►Fig. 4A and B).

On ultrasonogram, in the area of the palpable abnormality
a relatively circumscribed mass with heterogeneous echo-
texture and no internal vascularity was seen. There were
thick-walled nodular ducts extending from the mass toward
the nipple (►Fig. 4C and D). BI-RADS 4Bwas given and a core
needle biopsy was performed. On biopsy IDC grade II was
diagnosed.

CE-MRI breast was done to know the exact extent of
disease (►Fig. 4E–H). There was an area of non-mass
enhancement seen in the upper inner quadrant of the left
breast which was seen partially encasing a nonenhancing

circumscribed mass suggesting a malignant lesion adjoining
a benign fibroadenoma which was abutting the malignant
mass. This was further confirmed on positron emission
tomography-computed tomography which showed a fluo-
rodeoxyglucose (FDG) avid area of segmental enhancement
abutting a non-FDG avid circumscribed fibroadenoma
(►Fig. 4I). Differentiating a cancer developing de novo
within a fibroadenoma and cancer adjoining to the fibroa-
denoma partially/completely encasing the fibroadenoma
can be difficult on imaging and histopathology may be
decisive.

The patient was started on neoadjuvant chemotherapy
followed by surgery. On HPE, findings were confirmed.

Case 5

A 45-year-old female presented with a complaint of right
breast lump. A diagnostic mammogram (►Fig. 5A) was done
which showed circumscribed rounded high-density mass
with macrolobulated margins in the right breast nearly
occupying whole of the breast. This was an interval develop-
ment compared with a previous screening mammogram
done 4 years back.

Fig. 5 Case 5. (A) A 45-year-old female presented with a complaint of right breast lump. Mediolateral oblique (MLO) view of the mammogram
revealed a large circumscribed rounded high-density mass with macrolobulatedmargins in the right breast nearly occupying whole of the breast.
(B) Ultrasound in the corresponding area on panoramic image showed the entire extent of the wider than taller circumscribed heteroechoic mass
with macrolobulated margins. (C) A follow-up ultrasound after 6 months revealed a large complex solid cystic lesion in the retroareolar region
revealing marked heterogeneous internal echoes and echogenic contents with no significant vascularity. (D) On postcontrast fat-suppressed
contrast-enhanced magnetic resonance imaging (CE-MRI) images, there was a large lobulated cystic mass in the right breast nearly occupying
the whole of the central breast, causing anterior contour bulge with solid peripheral enhancing solid component along the periphery
posteroinferiorly and enhancing internal septae. Histopathological examination (HPE) revealed infarcted fibroadenoma.
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On ultrasound (►Fig. 5B) therewas a large heterogeneous
oval parallel mass with macrolobulated mildly hyperechoic
mass occupying nearly the whole of the right breast. Marked
internal vascularity was noted. BI-RADS 4Awas assigned and
a possibility of a giant fibroadenoma/phyllodes was
considered.

A core needle biopsy was done. The biopsy confirmed a
cellular fibroadenoma. Patient was advised excision in view
of large size, however, the patient refused. A close follow-up
was advised.

Patient returned after 6monthswith history of increase in
the size of right breast lump. On ultrasound there was a large
complex cystic lesion in the retroareolar region with no
significant/minimal internal vascularity (►Fig. 5C). A CE-
MRI confirmed a large lobulated cystic lesion occupying the
whole of the central right breast, with internal hemorrhagic
contents and enhancing septae (►Fig. 5D). The solid periph-
eral component revealed type II curves with minimal low
apparent diffusion coefficient values. Possibility of a malig-
nant phyllodes and infarcted fibroadenoma were raised.

On histopathology an infarcted fibroadenoma was
confirmed.

Case 6

A 23-year-old lactating female came to the breast clinic with
a large palpable painless soft lump in the right breast. Her
ultrasound (►Fig. 6A) revealed a large complex solid cystic
lesionwith circumscribedmargins in the central right breast
(►Fig. 6B). Mobile hyperechoic nodules were seen floating in
the nondependent part. The solid component revealed
marked internal vascularity. BI-RADS 4 was assigned and
biopsy was done.

Fibroadenoma with florid lactational changes within was
confirmed on histopathology. In view of suspicious imaging
findings, the mass was excised. Histopathology revealed a
neoplasm composed of compressed ducts, tubules, and
occasional dilated ducts embedded in a fibrous stroma.
Lactational changes were noted.

The final diagnosis was again of a fibroadenoma with
florid lactational changes.

Discussion

Fibroadenomas are benign fibroepithelial neoplasms. Al-
though there is no increased risk of occurrence of carcinoma
in patientswith fibroadenomas, rare cases of development of
in situ/invasive carcinoma in long-standing fibroadenomas
are reported. It is therefore prudent to view these benign
lesions with caution and a HPE should be performed in cases
with atypical imaging features such as an increase in size,
irregularity of margins, altered echotexture, marked internal
vascularity, etc.3

A close mimicker of fibroadenoma is phyllodes tumor,
subtle imaging differences like large lesions with lobulated
margins, internal cystic clefts, prominent internal vasculari-
ty, and posterior acoustic enhancement should raise a sus-
picion of phyllodes tumor and a tissue diagnosis should be

done.4,6,7 These require wide local excision, because of the
potential of local recurrence and possibility of malignant
transformation.

Pregnancy-related changes in breast are caused due to
elevated estrogen levels which causes morphological alter-
ations in preexisting benign breast lesions like fibroadeno-
mas such as infarction and florid lactational changes.3,8

However, a low threshold of suspicion should be kept for
performing HPE to avoid delay in diagnosis of a pregnancy-
associated breast cancers due to their varied imaging
features.
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