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Abstract

This case report follows a 42-year-old female patient who underwent a routine screening mammogram. The
patient was found to have a 50 mm benign subareolar mass in the right breast. However, because benign
imaging findings do not preclude malignancy, the patient was recommended to undergo a biopsy for
confirmation. Subsequent imaging and core needle biopsy established a benign lesion consistent with
stromal fibrosis with underlying fibroadenomatous changes. The benign imaging and histological findings of
the breast mass were concordant. The patient was recommended yearly mammograms and continued
observation. This case report highlights the importance of radiopathological concordance in patients found
to have benign imaging findings on screening mammograms.
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Introduction

Stromal fibrosis is a benign breast lesion that may present as a clinically palpable mass or as an occult
finding on routine screening mammography. Radiological characteristics of stromal fibrosis differ
significantly making it a clinically difficult diagnosis. It can present with benign imaging findings such as an
oval mass with circumscribed margins. These findings may not be followed up with biopsy resulting in
missed diagnoses of underlying malignancies. In contrast, stromal fibrosis can exhibit malignant
radiological features such as irregular, spiculated margins with calcifications. These conflicting
characteristics are maintained across the imaging modalities of ultrasound, mammogram, and MRI. Due to
their ambiguous nature, it is important to correlate radiologic evidence with histopathological findings to
ensure no evidence of underlying malignancy.

Case Presentation

A 42-year-old female with a past medical history of Hashimoto’s thyroiditis underwent a routine screening
mammogram. Prior to the mammogram, the patient had no complaints of a breast mass, breast tenderness,
or breast discharge. The mammogram indicated a 50 mm circumscribed mass in the retroareolar region of
the right breast with no evidence of calcifications or other malignant characteristics (Figures 1, 2). The
finding was given a BI-RADS score of 0 and the patient was recommended to undergo ultrasound evaluation
of the mass. Ultrasound of the right breast showed an isoechoic oval mass with circumscribed margins
measuring 51 x 13 x 47 mm at the site of the mammographic mass in the subareolar region (Figure 3).
Ultrasound of the axilla demonstrated morphologically normal lymph nodes. The finding was given a BI-
RADS score of 4A and the patient was recommended to undergo ultrasound-guided core needle biopsy
(Figures 4, 5). Subsequent biopsy of the mass demonstrated histopathological evidence of stromal fibrosis
with fibroadenomatous changes. The image findings on mammogram and ultrasound exhibited benign
characteristics. The patient’s histological findings consistent with stromal fibrosis and fibroadenomatous
changes were concordant with the benign features on imaging. Thus, she was counseled on the benign
nature of the mass and no requirement for surgical follow-up. The patient was scheduled for yearly
mammograms to monitor for changes and was told to return if she noticed any changes or symptoms in the
mass.
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FIGURE 1: Right and left craniocaudal views.

Bilateral craniocaudal views. There is a 50 mm isodense, oval mass with circumscribed margins in the right
subareolar region (white arrow).
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FIGURE 2: Right and left mediolateral oblique views.

Bilateral mediolateral oblique views. There is a 50 mm isodense, oval mass with circumscribed margins in the
right subareolar region (white arrow).
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FIGURE 3: Ultrasound of the right breast (transverse view).

Targeted ultrasound demonstrates an isoechoic, oval mass with circumscribed margins measuring 51 x 13 x
47 mm at the site of the mammographic mass in the subareolar region.

Ultrasound of the axilla demonstrates morphologically normal lymph nodes.
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FIGURE 4: Core needle biopsy.

Ultrasound-guided core needle biopsy of the right retroareolar mass. White arrowhead points at the biopsy
needle.
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FIGURE 5: Post-biopsy image.

Post-biopsy right lateromedial view with a coil marker clip (white arrow) at the edge of the retroareolar mass.

Discussion

Fibrocystic change of the breast is a common condition that many women may develop during their lifetime
[1]. These changes may occur in about 50% of all women [1]. Stromal fibrosis is a histopathological finding
categorized as fibrocystic change [1]. It is a dense collagenous breast mass with little glandular or vascular
tissue [2]. Although the disease typically occurs in premenopausal women, cases have been reported in
postmenopausal women as well [2-5]. Stromal fibrosis is characterized by a histological finding of the
proliferation of hypocellular fibrous stroma with destruction and atrophy of normal mammary ductal and
acinar architecture [3,4,6-10]. Throughout the literature, stromal fibrosis has also been referred to as focal
fibrosis, fibrous tumor, focal fibrous disease, or fibrous mastopathy [3,4,7,9,10].

Historically, stromal fibrosis has been defined as a clinically palpable mass commonly occurring in
premenopausal women [2,3,4,5,7-11]. However, the emergence of screening mammograms has demonstrated
that 65-100% of stromal fibrosis is clinically nonpalpable [3,4,7,8]. Several case series conducted via image-
guided core needle biopsy have demonstrated a prevalence of 2-9% for stromal fibrosis, with one series
indicating prevalence as high as 15% [3,4,6-12]. Radiologists must be able to identify and distinguish stromal
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fibrosis from malignant lesions due to its clinically occult nature, increasing prevalence, and nonspecific
imaging characteristics.

Stromal fibrosis can be found as a clinically palpable mass or as an occult radiological finding. The etiology
and pathogenesis of stromal fibrosis are not well understood. However, various mechanisms have been
proposed for the development of the disease. One hypothesis is the proliferation of fibrous tissue as a result
of hormonal stimulation from estrogen on fibroelastic tissue [3,4,7,8]. This theory is supported by the
increased prevalence of stromal fibrosis in premenopausal women [4,7,8]. Furthermore, stromal fibrosis has
also been reported in postmenopausal women on hormonal therapy, further supporting this theory [4].
Other hypotheses characterize the development of stromal fibrosis as the end stage of an inflammatory
process or some type of breast involution [3,4,9].

Although it is a benign entity, stromal fibrosis is a leading cause of missed cases of breast cancer [3]. The
presence of primary breast cancer is known to cause a desmoplastic proliferation of collagenous and fibrous
tissue within the host [6]. Therefore, it is important to be cautious of a histopathological diagnosis of
stromal fibrosis as there may be an underlying carcinoma adjacent to the tissue sampled [6]. The
misdiagnosis of stromal fibrosis can be attributed to its wide spectrum of radiological findings ranging from
benign to malignant characteristics [3,4,6-9]. Imaging modalities that can detect stromal fibrosis include
ultrasound, mammograms, and breast MRI [3-6,8,11,12]. Stromal fibrosis has a myriad of radiological
features specific to the imaging modality used and can vary from benign to malignant-appearing masses.

Many studies have been conducted to identify and document various lesion characteristics of stromal
fibrosis due to overlapping benign and malignant features. For ultrasound imaging, studies have depicted
varying characteristics for shapes, margins, echogenicity, and posterior enhancement. On ultrasound,
stromal fibrosis can present with different shapes such as round, oval, irregular, or lobular [3,8-10]. The
margins of stromal fibrosis are found to range from circumscribed to indistinct, angular, microlobulated, and
spiculated [3,6-11]. Echogenicity also varies for stromal fibrosis, with most lesions presenting as hypoechoic
masses and some lesions appearing hyperechoic, isoechoic, or complex [3,5,12]. Some cases of stromal
fibrosis have been reported to demonstrate posterior acoustic shadowing or acoustic enhancement on
sonographic imaging [3,5-10,12]. This constellation of findings makes it difficult to attribute a distinct
pathognomonic imaging feature for stromal fibrosis on ultrasound.

Mammographic and sonographic imaging findings of stromal fibrosis are similar, ranging from benign to
malignant characteristics. The most common finding for stromal fibrosis on mammography is an irregular
mass or focal asymmetry [2,5]. Studies demonstrating mammographic findings of stromal fibrosis have
shown varying shapes, margins, architectural distortion, and focal asymmetries [3,5,6,7,9,10]. Although rare,
two studies have demonstrated findings of calcifications in areas of stromal fibrosis [3,5]. Some cases
showed no evidence of stromal fibrosis on mammograms but displayed fibrosis after sonographic evaluation
of the dense breast tissue [5,7]. Similar to ultrasound findings, mammographic evaluation of stromal fibrosis
can display benign or malignant features requiring further diagnostic assessment.

In our patient, ultrasound imaging and mammography were sufficient in demonstrating stromal fibrosis.
However, women with dense breast tissue may have mammographically and sonographically occult stromal
fibrosis. Dense breast tissue can obscure findings on ultrasound and mammograms. In such cases, Lee et al.
have demonstrated MRI as a useful tool for visualization of these lesions [4]. However, the pattern of
collagen deposition in stromal fibrosis can obscure image characteristics on MRI as well [4]. Studies
performed using MRI as a tool for stromal fibrosis have found a myriad of imaging characteristics. Lee et al.
demonstrated most MRI findings of stromal fibrosis as small masses of round or oval shape with irregular or
spiculated margins, rapid or medium rate of initial contrast uptake, and plateau or washout curves [4]. In
contrast, Yilmaz et al. indicated an MRI finding of nonmass-like enhancement in most of their cases of
stromal fibrosis. These lesions were found to have varying distributions: segmental, focal, or regional [8].
Some of these distribution patterns, such as segmental or linear, have a high positive predictive value for
malignancy [4,8]. From the limited studies demonstrating imaging characteristics of stromal fibrosis on MRI,
it is clear that there is not a distinct image finding for diagnosis. In many situations, stromal fibrosis can
mimic carcinoma on MRI. Thus, there must be radiopathological concordance for an appropriate diagnosis of
stromal fibrosis [3,4,6-12].

Due to the ambiguity in radiological findings for stromal fibrosis, pathological concordance is imperative to
rule out underlying malignancy. Malik et al. demonstrated a 7% upgrade to malignancy on repeat biopsy of
cases with histopathological evidence of stromal fibrosis [6]. Furthermore, Malik et al. described a 2% false-
negative diagnosis of stromal fibrosis with image features concordant with a benign diagnosis. The
diagnosis of stromal fibrosis must be confirmed by evidence from both image-guided biopsy as well as
radiologic findings. Benign radiological findings on imaging along with a histological finding consistent
with stromal fibrosis can be managed conservatively because the two findings corroborate each other.
However, malignant characteristics on radiological imaging with histological evidence of stromal fibrosis
need further testing because the result is equivocal and malignancy cannot be ruled out. These cases of
radiopathological discordance are recommended to undergo subsequent repeat biopsy or surgical excision
to ensure removal of possible malignancy [3,4,6-11]. Although our patient did not demonstrate malignant
findings on screening mammogram, it was important to ensure that there was no underlying malignancy as

2021 Shroff et al. Cureus 13(6): €15995. DOI 10.7759/cureus.15995 50of 6



Cureus

there have been cases demonstrating malignant pathological findings in patients with benign imaging
characteristics.

Conclusions

Stromal fibrosis is a benign condition of the breast routinely found on screening mammograms with no
clinically palpable mass. Radiologically, the lesion has variable findings across modalities such as
ultrasound, mammogram, and MRI. Image presentation of the disease can vary in shape, margin,
calcification, and echogenicity. These inconsistencies make it difficult to distinguish this benign condition
from malignancy. Histologically, the disease shows benign findings of proliferative fibrous stroma and
destruction of normal mammary architecture.

Concordance between radiological and histological findings is essential to rule out malignancy. In cases of
radiopathological discordance, further biopsy or surgical excision should be performed to ensure the
removal and treatment of potentially malignant lesions. In our patient, benign imaging features supported
the benign histopathological findings of stromal fibrosis, and surgical intervention was not warranted. It is
important that further data regarding imaging characteristics of stromal fibrosis are collected to improve
radiology training in distinguishing stromal fibrosis from potentially malignant lesions.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Kim YR, Kim HS, Kim HW: Are irregular hypoechoic breast masses on ultrasound always malignancies?: a
pictorial essay. Korean J Radiol. 2015, 16:1266-75. 10.3348/kjr.2015.16.6.1266
2. Goel NB, Knight TE, Pandey S, Riddick-Young M, de Paredes ES, Trivedi A: Fibrous lesions of the breast:
imaging-pathologic correlation. Radiographics. 2005, 25:1547-59. 10.1148/rg.256045183
3. Nassar L, Baassiri A, Salah F, Barakat A, Najem E, Boulos F, Berjawi G: Stromal fibrosis of the breast: a
spectrum of benign to malignant imaging appearances. Radiol Res Pract. 2019, 2019:5045908.
10.1155/2019/5045908
4. Lee SJ, Mahoney MC, Khan S: MRI features of stromal fibrosis of the breast with histopathologic correlation .
AJR Am J Roentgenol. 2011, 197:755-62. 10.2214/AJR.11.6489
5. Rebner M: Pseudoangiomatous hyperplasia and stromal fibrosis of the breast . Semin Breast Dis. 2004, 7:3-7.
10.1053/j.sembd.2004.08.001
6. Malik N, Lad S, Seely JM, Schweitzer ME: Underestimation of malignancy in biopsy-proven cases of stromal
fibrosis. Br ] Radiol. 2014, 87:20140182. 10.1259/bjr.20140182
7. Taskin F, Unsal A, Ozbas S, Erkus M, Karaman C: Fibrotic lesions of the breast: radiological findings and
core-neddle biopsy results. Eur ] Radiol. 2011, 80:e231-6. 10.1016/j.ejrad.2010.10.008
8. Yilmaz R, Bayramoglu Z, Kartal MG, Caliskan E, Salmaslioglu A, Dursun M, Acunas G: Stromal fibrosis:
imaging features with diagnostic contribution of diffusion-weighted MRI. Br ] Radiol. 2018, 91:20170706.
10.1259/bjr.20170706
9. Sklair-Levy M, Samuels TH, Catzavelos C, Hamilton P, Shumak R: Stromal fibrosis of the breast. AJR Am |
Roentgenol. 2001, 177:573-7. 10.2214/ajr.177.3.1770573
10.  You JK, Kim EK, Kwak JY, Kim M]J, Oh KK, Park BW, Yang WI: Focal fibrosis of the breast diagnosed by a
sonographically guided core biopsy of nonpalpable lesions: imaging findings and clinical relevance. |
Ultrasound Med. 2005, 24:1377-84. 10.7863/jum.2005.24.10.1377
11.  Venta LA, Wiley EL, Gabriel H, Adler YT: Imaging features of focal breast fibrosis: mammographic-
pathologic correlation of noncalcified breast lesions. AJR Am ] Roentgenol. 1999, 173:309-16.
10.2214/ajr.173.2.10430125
12.  Rosen EL, Soo MS, Bentley RC: Focal fibrosis: a common breast lesion diagnosed at imaging-guided core
biopsy. AJR Am ] Roentgenol. 1999, 173:1657-62. 10.2214/ajr.173.6.10584816

2021 Shroff et al. Cureus 13(6): €15995. DOI 10.7759/cureus.15995 6 0of 6


https://dx.doi.org/10.3348/kjr.2015.16.6.1266
https://dx.doi.org/10.3348/kjr.2015.16.6.1266
https://dx.doi.org/10.1148/rg.256045183
https://dx.doi.org/10.1148/rg.256045183
https://dx.doi.org/10.1155/2019/5045908
https://dx.doi.org/10.1155/2019/5045908
https://dx.doi.org/10.2214/AJR.11.6489
https://dx.doi.org/10.2214/AJR.11.6489
https://dx.doi.org/10.1053/j.sembd.2004.08.001
https://dx.doi.org/10.1053/j.sembd.2004.08.001
https://dx.doi.org/10.1259/bjr.20140182
https://dx.doi.org/10.1259/bjr.20140182
https://dx.doi.org/10.1016/j.ejrad.2010.10.008
https://dx.doi.org/10.1016/j.ejrad.2010.10.008
https://dx.doi.org/10.1259/bjr.20170706
https://dx.doi.org/10.1259/bjr.20170706
https://dx.doi.org/10.2214/ajr.177.3.1770573
https://dx.doi.org/10.2214/ajr.177.3.1770573
https://dx.doi.org/10.7863/jum.2005.24.10.1377
https://dx.doi.org/10.7863/jum.2005.24.10.1377
https://dx.doi.org/10.2214/ajr.173.2.10430125
https://dx.doi.org/10.2214/ajr.173.2.10430125
https://dx.doi.org/10.2214/ajr.173.6.10584816
https://dx.doi.org/10.2214/ajr.173.6.10584816

	Stromal Fibrosis of the Breast and the Associated Radiological Findings
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Right and left craniocaudal views.
	FIGURE 2: Right and left mediolateral oblique views.
	FIGURE 3: Ultrasound of the right breast (transverse view).
	FIGURE 4: Core needle biopsy.
	FIGURE 5: Post-biopsy image.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


