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Abstract: A solitary dilated duct visualized by mammography is a rare event. According to
the latest edition of BI-RADS® it is classified as category 4. This series of cases shows
complementary ultrasound of a solitary dilated duct can reduce false-positive results on
mammography.
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Background

Mammographic solitary dilated duct (SDD) is described as a rare screening finding.
According to BI-RADS® 5th edition, SDD is defined as a tubular or branched
structure in the retro-areolar region of the breast.'

Previously classified only as an associated finding and not related to breast
cancer,” since the BI-RADS® last edition, SDD has been classified as category 4.
BI-RADS®
according to Chang et al.®

recommends biopsy of these lesions visualized by mammography,

In a recent study, our group evaluated 94 solitary dilated ducts visualized by
mammography with complementary target ultrasound. Of these, no cancer lesions
were observed. The most relevant histological finding when associated with an
ultrasound abnormality was papillary lesion.* This series of cases of a complemen-
tary ultrasound of mammographic solitary dilated duct shows that target ultrasound
can reduce false-positive results on mammography.

Materials and Methods

From March 2016 to March 2017, a prospective study was carried out to assess solitary
dilated ducts visualized by mammography in a reference hospital for the diagnosis,
treatment, and follow-up of breast cancer. A total of 9035 screening and diagnostic
mammograms were evaluated. Bilateral digital two-dimensional (2D) mammograms
were performed at one cranio-caudal and medio-lateral oblique incidence of each
breast without complementary magnification or compression specifically for SDD
evaluation. When SDD was characterized by mammography, targeted ultrasound
(US) for diagnostic complementation was performed, followed by percutaneous
biopsy, if necessary. The assessment was performed by physicians with 2 or 3 years
of experience in mammogram evaluation and validated by a specialist with 15 years of
experience in breast imaging. This study was approved by the Local Research Ethics
Committee of Instituto Brasileiro de Controle do Cancer, Sao Paulo, Brazil. All patients
who were evaluated by targeted US accepted the informed consent form. From this
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database, we selected eight different cases, with some similar
radiological features, but with different histology.

Results

False-Positive Mammography

Occasionally, a solitary dilated duct visualized by mam-
mography cannot be confirmed by targeted US. Prior
surgery or other mammary parenchyma changes can
mimetize a solitary dilated duct at mammography.

In this case, a 78-year-old woman with no breast can-
cer risk factors and no history of breast surgery had a
screening mammogram (Figure 1). Left mammogram of
the breast was almost entirely fatty and can identify a
solitary dilated duct with high density (blue arrow) at the
cranio-caudal (CC) mammogram view (a) and medio-lat-
eral oblique (MLO) mammogram view (b). Targeted US
shows no findings at the retro-areolar area (c).

Solitary Dilated Duct Visualized by
Mammography Associated with

Calcifications

In our study, only cases of calcifications were included
as associated findings and not as main findings, so all
suspicious calcifications associated with SDD were
excluded. This is an example that we value SDD as a
primary finding and round calcifications as a secondary

finding.* In this case, a 56-year-old woman with no
breast cancer risk factors and no history of breast
surgery had a screening mammogram (Figure 2). In
the left mammogram there were scattered areas of
fibroglandular density and it can identify medium den-
sity SDD (blue arrow) at the cranio-caudal (CC) mam-
mogram view (a) and medio-lateral oblique (MLO)
mammogram view (b) with round calcifications.
Targeted US solitary dilated duct shows intraductal
heterogeneous intraductal content (blue arrow) (c);
H&E staining (x10) shows papilloma, confirmed by
lumpectomy surgery (d).

Solitary Dilated Duct Visualized by
Mammography and Homogeneous Duct
Content on Targeted US

In this case a 62-year-old woman with no breast cancer
risk factors and no history of breast surgery had a screen-
ing mammogram (Figure 3). Left mammogram showed
there was scattered areas of fibroglandular density and
can identify medium density SDD (green arrow) at the
cranio-caudal (CC) mammogram view (a) and medio-lat-
eral oblique (MLO) mammogram view (b). Targeted US
solitary dilated duct shows anechoic intraductal content

(green arrow) (c); H&E staining (x10) shows ductal ecta-
sia (d).

Figure | False-positive mammography. Solitary dilated duct (blue arrow) at left cranio-caudal (CC) mammogram view (A) and at medio-lateral oblique (MLO) mammogram

view (B); ultrasound (US) shows no findings at retro-areolar area (C).
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Figure 2 Solitary dilated duct with round calcifications (blue arrow) at cranio-caudal (CC) (A) and at medio-lateral oblique (MLO) (B) left mammogram view; ultrasound
(US) shows intraductal heterogeneous intraductal content (blue arrow) (C). H&E staining (x10) shows papilloma (D).

Figure 3 Left mammogram SDD (green arrow) at cranio-caudal (CC) (A) and medio-lateral oblique (MLO) (B) mammogram view. Targeted US shows anechoic intraductal

content (green arrow) (C); (D) H&E staining (x10) shows ductal ectasia.

Ductal ectasia is mostly common finding in targeted
US solitary dilated duct visualized by mammography* and
as a finding of screening tests and in patients with nipple
flow. Ductal ectasia presents an anechogenic or hypoecho-

genic intraductal content without malignancy suspect.’

Solitary Dilated Duct Visualized by
Mammography and Intraductal

Heterogeneous Content on Targeted US
In this case, a 50-year-old woman with no breast cancer
risk factors and no history of breast surgery had a
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screening mammogram (Figure 4). Right mammogram
shows the breast heterogeneously dense, which may
obscure small masses, and it can identify medium density
SDD (blue arrow) at the cranio-caudal (CC) mammogram
view (a) and medio-lateral oblique (MLO) mammogram
view (b). Targeted US solitary dilated duct shows intra-
ductal heterogeneous intraductal content (blue arrow) (c);
H&E staining (x10) shows papilloma (d), confirmed by
immunohistochemistry evaluation.

Intraductal papilloma is the most common papillary
lesion and it can be classified as central or peripheral,
depending on the mammary localization. The papilloma
related to SDD is the central one and shows a single
intraductal lesion.®

Another lesion that can also present as heterogeneous
intraductal content at targeted US is fibrocystic changes . In
this case, a 64-year-old woman with no breast cancer risk
factors and no history of breast surgery had a screening
mammogram (Figure 5). Left mammogram shows the
breast heterogeneously dense, which may obscure small
masses, and it can identify medium density SDD (green
arrow) at the cranio-caudal (CC) mammogram view (a)
and medio-lateral oblique (MLO) mammogram view (b).
Targeted US solitary dilated duct shows intraductal hetero-
geneous intraductal content (green arrow) (c); H&E stain-
ing (x10) shows fibrocystic changes (d).

Fibrosclerosis was another histological finding related
to a dilated duct on ultrasonography with heterogeneous
content, as we can characterize in this case. A 53-year-old
woman with no breast cancer risk factors and no history of
breast surgery had a screening mammogram (Figure 6).
Right mammogram shows the breast was almost entirely
fatty and we can identify medium density SDD (yellow
arrow) at the cranio-caudal (CC) mammogram view (a)
and medio-lateral oblique (MLO) mammogram view (b).
Targeted US solitary dilated duct shows intraductal hetero-
geneous intraductal content (yellow arrow) (c); H&E
staining (x10) shows stromal fibrosclerosis (d).

Solitary Dilated Duct Visualized by
Mammography and Elastography in
Intraductal Mass on Targeted US

Since the last edition of BI—RADS®, ultrasound with elas-
tography has been a tool in the diagnosis of breast lesions."
This method allows for the delimitation of an area of
interest (ROI) and it is assumed that more rigid areas are
more suspected of malignancy. One of the types of elasto-
graphy (strain elastography) allows, through the manual
compression of the studied tissue, the representation in
colors of areas according to greater or lesser rigidity
about the adjacent tissue.” In these cases, strain elastogra-
phy was an auxiliary method in the indication of

>2w
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Figure 4 Right mammogram shows SDD (blue arrow) at cranio-caudal (CC) (A) and medio-lateral oblique (MLO) (B) mammogram view . Targeted US shows intraductal
heterogeneous intraductal content (blue arrow) (C); H&E staining (x10) shows papilloma (D).
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Figure 5 Left mammogram SDD (green arrow) at cranio-caudal (CC) (A) and medio-lateral oblique (MLO) (B) mammogram view. Targeted US shows intraductal
heterogeneous intraductal content (green arrow) (C); H&E staining (x10) shows fibrocystic changes (D).

Figure 6 Right mammogram shows SDD (yellow arrow) at cranio-caudal (CC) (A) and medio-lateral oblique (MLO)(B) mammogram view. Targeted US shows intraductal
heterogeneous intraductal content (yellow arrow) (C); H&E staining (x10) shows stromal fibrosclerosis (D).

percutaneous biopsy. In this case, a 45-year-old woman
with no breast cancer risk factors and no history of breast
surgery had a screening mammogram (Figure 7). Left
mammogram shows the breast heterogeneously dense,

which may obscure small masses, and it can identify
medium density SDD (yellow arrow) at the cranio-caudal
(CC) mammogram view (a) and medio-lateral oblique

(MLO) mammogram view (b). Targeted US shows
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Figure 7 Left mammogram SDD (yellow arrow) at cranio-caudal (CC) (A) and medio-lateral oblique (MLO)(B) mammogram view. Targeted US shows intraductal mass
(yellow arrow) (C) and high elastography (D); H&E staining (x10) shows sclerosing papilloma (E).

intraductal mass (c) and high elastography (d); H&E stain-
ing (x10) shows sclerosing papilloma (e), confirmed by
immunohistochemistry evaluation.

The following case demonstrates another benign lesion
had rigid elastography. A 69-year-old woman with no
breast cancer risk factors and no history of breast surgery
had a screening mammogram (Figure 8). Left mammo-
gram shows the breast heterogeneously dense, which may
obscure small masses, and it can identify medium density
SDD (red arrow) at the cranio-caudal (CC) mammogram
view (a) and medio-lateral oblique (MLO) mammogram
view (b). Targeted US shows intraductal mass (c) and high
elastography (d); H&E staining (x10) shows fibroadenoma
(e). Fibroadenoma is the most common benign mass in
women’s breasts. There is no specific localization in the
breast and the follow-up generally is sufficient.

Discussion

In mammography, the finding of a solitary dilated duct is
described when a tubular or branched structure is identified
in the retro-areolar region of the breast. In this series of cases,
only cases of SDD, regardless of its density or thickness, and
without associated findings, were presented. In the presence
of a suspicious finding, SDD may be secondary to the main
finding, which goes against the BI-RADS®™ description.
Targeted US performed to the finding of SDD revealed

different ultrasound findings for similar lesions on mammo-
graphy (SDD), as in the cases presented below.

This case series demonstrates the heterogeneity presen-
tations of SDD when targeted ultrasound is performed. In
all these cases, the histological investigation results in
benign lesions and all patients were asymptomatic. This
finding had been described by Choudhery et al who found
no malignancy associated with SDD in asymptomatic
women.® In another study that evaluated dilated ducts by
ultrasound, when evaluating asymptomatic patients, only
one case out of 66 had a malignancy result, but not all
cases had SDD findings on mammography.’

Few studies assess the solitary dilated duct visualized
by mammography with targeted ultrasound, and when this
happens, it was not in all cases. A paper described 46
cases with asymmetric dilated ducts on mammography,
but only seven were submitted to ultrasound. One mass
with malignant results was identified and only ductal ecta-
sia was found in the other six cases. Most of the lesions
were benign (35/46) and papilloma was the most relevant
finding (10/35).'® Similar to Chang et al, who identified 21
SDDs in 264,476 retrospective examinations of mammo-
grams of which ultrasound was performed in only 14
cases. Of this, seven had core needle biopsy performed
and only one resulted in ductal carcinoma in situ and six
fibrocystic changes.’
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Figure 8 Left mammogram SDD (red arrow) at cranio-caudal (CC) (A) and medio-lateral oblique (MLO) (B) mammogram view. Targeted US shows intraductal mass (C)

and high elastography (D); H&E staining (x10) shows fibroadenoma (E).

Conclusion

A solitary dilated duct visualized by mammography is a
rare finding and is poorly common be related to malig-
nancy. Targeted US provides additional information,
which can help in the decision to perform core needle
biopsy and reduce false-positive results of SDD visualized
by mammography.
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