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Incidentally detected breast lesions on chest CT with US correlation:

a pictorial essay
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ABSTRACT

With the increasing use of computed tomography (CT), incidental breast lesions are detected
more frequently. When interpreting chest CT findings, it is important for radiologists to carefully
review the breast to recognize any abnormal findings that could affect patient management. The
purpose of this study is to discuss incidental breast lesions on chest CT with ultrasonography
correlation that may be encountered in routine clinical practice.

is not the primary method for the evaluation of the breast. Chest CT has the draw-

back of exposing breasts to radiation. Inoue et al. (1) reported that the radiation
dose at the skin surface of the breast during CT scanning was approximately ten times
greater than the dose received during standard mammography.

However, recent studies have reported the importance of chest CT for the detection of
unexpected breast lesions (2-8). These breast lesions may include primary and second-
ary malignancies, as well as benign lesions, including benign calcification, fibroadeno-
mas, and lipomas (2-4). Sometimes, CT may be the first modality to demonstrate a new
primary breast cancer (5). In recent literature, the prevalence of breast cancers among
incidental lesions detected using CT varied from 24% to even 70% (6-8). Therefore, it
may be important for radiologists to pay attention to the breast during routine chest CT
examinations.

In this pictorial essay, we illustrate incidental breast lesions that are encountered while in-
terpreting chest CT in our institution. For each lesion that was originally detected by CT, ultra-
sonography (US) findings are also presented.

L\ [though chest computed tomography (CT) usually covers the whole breast tissue, it

Benign breast lesions

Fibrocystic changes

The term “fibrocystic changes” has been used to refer to various histologic conditions,
ranging from normal physiologic changes to true premalignant proliferations of breast
tissue (9). Imaging features of this condition are variable. US usually shows an iso- to hy-
poechoic solid nodule with a round or oval shape (10). To our knowledge, there have been
no documented features of fibrocystic changes on CT. However, CT may reveal an oval or
round mass that eventually requires biopsy (6) (Fig. 1).

Fibroadenoma

Fibroadenomas are the most common benign breast tumors that occur during the re-
productive period. In most cases, US shows an oval mass with circumscribed margin, hy-
poechogenicity, and parallel appearance (9). However, US findings may be variable, some-
times indistinguishable from cancer. On CT, fibroadenomas appear as either a calcified or
noncalcified nodule with well-defined margins (2). Many fibroadenomas undergo hyaliniza-
tion, calcification, and atrophy over time, although the relationship of these findings with
menopause is unclear (9). When densely calcified, fibroadenomas exhibit a pathognomic
appearance of popcorn-shaped large calcifications on both mammography and CT, which
is representative of benign calcification (4, 9) (Fig. 2).



Chronic granulomatous inflammation
Chronic granulomatous inflammation is a
rare inflammatory disease of the breastand a
diagnosis of exclusion. Other granulomatous
diseases such as Wegener’s granulomatosis,
sarcoidosis, tuberculosis, brucellosis, or other
fungal or parasitic infections should be ruled
out (11). This often affects younger women
with a recent history of pregnancy (11), and
manifests as a unilateral firm breast lump
similar to the presentation of breast cancer
(12). US shows a hypoechoic lesion with an
irregular shape and indistinct margin, some-
times associated with axillary lymphade-
nopathy. On CT, it may appear as a hetero-
geneously enhancing lesion associated with
prominent skin thickening (13) (Fig. 3).

Hematoma

Breast hematomas can develop after bi-
opsy, trauma, or surgery (3). Hematomas
present as high-attenuation fluid collec-
tions but sometimes form mass-like lesions
with architectural distortion and could be
mistaken for other breast tumors (2). Clin-
ical history and follow-up imaging studies
help in establishing a diagnosis, as hemato-
mas will regress over time (3). US is the mo-

* Recent studies have reported the importance
of chest CT for the detection of incidental
breast lesions. These breast lesions may include
primary and secondary malignancies, as well as
benign lesions, including benign calcification,
fibroadenomas, and lipomas.

* When densely calcified, fibroadenomas exhibit
a pathognomic appearance of popcorn-shaped
large calcifications on both mammography
and CT, which is representative of benign
calcification.

* A spiculated mass with irregular margins,
irregular shape, and various enhancement
patterns are known to be the most reliable
morphologic predictors of malignancy, as well
as skin thickening, axillary lymphadenopathy,
invasion of the pectoralis muscle, and pleural
effusions.

* Axillary lymphadenopathy is one of the
characteristic findings of lymphoma, and it
should be highly considered in the differential
diagnosis when there are large axillary lymph
nodes without evidence of primary breast
cancer.

* Although CT may not provide information
for a definitive diagnosis, it can act as a useful
imaging tool for the breast, which ultimately
alters patient management and leads to further
evaluations.

Figure 1. a, b. A 64-year-old woman who complained of cough and sputum and underwent chest
computed tomography (CT). Contrast-enhanced axial CT image (a) shows a nonenhancing, smooth,
oval mass with focal calcification in the right breast (arrow). Ultrasonography (US) image (b) shows a
hyperechoic mass with a circumscribed margin and oval shape in the right subareolar area (arrow).
The mass was confirmed as a fibrocystic change following US-guided core needle biopsy.

Figure 2. a, b. A 56-year-old woman with colon cancer underwent chest CT for preoperative
evaluation. Contrast-enhanced axial CT image (a) shows an oval mass with heterogeneous
enhancement and focal internal calcification in the left breast (arrow). US image (b) shows a
hypoechoic mass with an indistinct margin, oval shape, and calcification (arrow). The mass was
determined to be a fibroadenoma following US-guided core needle biopsy.

Figure 3. a, b. A 45-year-old woman who complained of chest pain and underwent chest CT.
Contrast-enhanced axial CT image (a) shows an ill-defined mass with an irregular shape and
heterogeneous enhancement in the right breast (arrow). US image (b) shows a hypoechoic mass with
an irregular shape and indistinct margin (arrows) in the right breast. The mass was confirmed to be
chronic granulomatous inflammation following US-guided core needle biopsy.

dality of choice to evaluate the internal flu-
id content of the hematoma (4). On CT, the
margins of hematomas are usually well-cir-
cumscribed, but they may be ill-defined
or even spiculated due to the reactive and
fibrotic changes that can occur during the
healing process of the lesion (2, 4) (Fig. 4).

Interstitial mammoplasty
Direct injection of silicone or paraffin into
the breast was frequently performed for

augmentation in the past (14). As a result,
granulomas and calcifications can develop
in women who have undergone intersti-
tial mammoplasty. Fibrous silicone breast
granulomas usually appear as well-defined,
round, dense or peripherally calcified nod-
ules, whereas paraffinomas exhibit streaky
opacities, parenchymal distortion, and dys-
trophicring calcifications (2, 4). On US, these
foreign body granulomas present as diffuse
acoustic shadowing (i.e.,, a snowstorm ap-
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pearance), obscuring the underlying breast
parenchyma (14). On CT, they may be seen
as coarse calcifications (2) (Fig. 5).

Accessory breast tissue

Breast tissue can exist anywhere along
the “milk line,” from the axilla to the groin.
Accessory breast tissue refers to additional
glandular tissue that extends unilaterally or
bilaterally from the main gland (4). The im-
aging findings do not differ from those of
normal glandular tissue, most commonly
appearing as a homogeneous soft tissue
lesion on CT (4) (Fig. 6). Despite the benign
appearances of the lesion, radiologists
should be cautious in its interpretation, as
breast cancer can develop in the accessory
breast tissue (4).

Gynecomastia

Gynecomastia is the most common ab-
normality of the male breast which is caused
by proliferation of ductal and stromal tis-
sues, resulting in non-neoplastic breast en-
largement (15). Patients with gynecomastia
usually present with a palpable lump, breast
pain, or breast enlargement (15). It has a
bimodal age distribution with the highest
peak during puberty and a second peak
around 50 years of age (4, 15). Itis associated
with various causes including endogenous
hormonal imbalances, liver cirrhosis, renal
disease, hyperthyroidism, paraneoplastic
syndrome, and exogenous drug use (4, 15).
On US, gynecomastia appears as discoid or
“flame-shaped” hypoechoic tissue in the
subareolar region (4). It can be seen on CT
as, symmetric or asymmetric soft tissue den-
sity in the subareolar areas, similar to find-
ings of the female breast (4) (Fig. 7).

Malignant breast lesions

Invasive ductal carcinoma

Invasive ductal carcinoma (IDC) is the most
common breast cancer type. There have
been numerous studies determining the CT
imaging features of IDC that are predictive
of malignancy. A spiculated mass with irreg-
ular margins, irregular shape, and various
enhancement patterns are known to be the
most reliable morphologic predictors of ma-
lignancy, as well as skin thickening, axillary
lymphadenopathy, invasion of the pectoralis
muscle, and pleural effusions (2-8). However,
microcalcifications and ill-defined margins
appear to be diagnostically unhelpful on
CT (6). US may reveal an irregular, indistinct,
hypoechoic mass, frequently with acoustic
shadowing (2-4, 9) (Fig. 8).
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Figure 4. a, b. A 75-year-old woman who slipped and fell eight days prior to undergoing chest CT for
fever, chills, and mental status change. Contrast-enhanced axial CT image (a) shows an ill-defined mass
with an oval shape and heterogeneous enhancement in the left breast (arrow). US image (b) shows a
complex echoic mass with indistinct margin (arrows) in the subcutaneous layer in the left upper breast.

~_ |

Figure 5. a, b. A 58-year-old woman with multiple myeloma who underwent chest CT for
observation. Contrast-enhanced axial CT image (a) shows multiple, nonenhancing nodules in
both breasts with overlying skin thickening. US image (b) shows diffuse acoustic shadowing by
innumerable foreign body materials.

Figure 6. a, b. A 44-year-old woman who complained of chest pain after recent trauma and
underwent chest CT. Contrast-enhanced axial CT image (a) shows an oval mass with a lobulated
margin and heterogeneous enhancement in the right axilla (arrow). US image (b) shows accessory
breast tissue in the right axilla without any internal abnormalities (arrow).

Figure 7. a, b. A 68-year-old man with a history of pneumoconiosis who complained of right breast
pain with a palpable mass. Unenhanced axial CT image (a) shows prominent soft tissue densities

in both subareolar regions (arrows). US image (b) shows large discoid hypoechoic lesions in both
subareolar regions. The patient was diagnosed with fibrocystic change consistent with gynecomastia
following US-guided core needle biopsy of the right breast.

Son et al.



Figure 9. a-c. A 76-year-old man who
underwent chest CT for dyspnea. Contrast-
enhanced axial CT image (a) shows several
enlarged lymph nodes in both axillae (arrows).
US images (b, ) show multiple enlarged

lymph nodes with cortical thickening in both
axillae. US-guided core needle biopsy revealed
lymphoproliferative disease. The patient
subsequently underwent excisional biopsy, and
low-grade B cell lymphoma was diagnosed.

Figure 8. a, b. A 76-year-old woman diagnosed
with acute cholecystitis who underwent chest
CT because of a preoperative chest X-ray
abnormality. Contrast-enhanced axial CT image
(a) shows an oval mass with hyperenhancement
in the left breast (arrow). US image (b) shows

a hypoechoic mass with an indistinct margin
and irregular shape (arrows). The mass was
confirmed to be an invasive ductal carcinoma
following US-guided core needle biopsy.

Figure 10. a-d. A 64-year-old woman who complained of low back pain and underwent chest CT for
a malignancy work-up. Contrast-enhanced axial CT images (a, b) show an oval nodule with a smooth
margin in the right inner breast (arrow) and an ill-defined mass with irregular shape in the left
subareolar area (arrowheads). US images (c, d) show a hypoechoic mass with microlobulated margin
and oval shape in the right inner central breast (arrows) and an irregular ductal dilatation in the left
subareolar area (arrowheads). Anaplastic large cell lymphoma was diagnosed following US-guided

core needle biopsy.

Lymphoma

Lymphoma of the breast occurs primar-
ily or secondarily as a metastatic lesion. It
is an unusual disease entity that can man-
ifest as single or multiple discrete nodules
or as diffuse parenchymal thickening (2,
3, 9). Axillary lymphadenopathy is one of
the characteristic findings, and lymphoma
should be considered when there are large
axillary lymph nodes without evidence of
primary breast cancer (3) (Fig. 9). US can
show a rather nonspecific hypoechoic nod-
ule that often mimics IDC (9). On CT, breast
lymphoma presents as either a well-defined
or ill-defined mass with irregular shape (2)
(Fig. 10).

Metastasis

Metastases to the breast from non-mam-
mary origins are encountered infrequently.
Excluding contralateral breast cancers, sar-
comas, and lymphomas, the most com-
mon primary tumor that metastasizes to
the breast is melanoma, followed by lung
cancer, carcinoid tumor, stomach cancer,
ovarian cancer, renal cell carcinoma, co-
lon cancer, and cervical cancer (2, 4, 9).
The incidence of metastatic breast tumors
is higher in women (2, 4). It may be diffi-
cult to differentiate metastatic disease
from primary breast cancer by imaging,
especially by CT. However, metastatic le-
sions are more likely to be multiple, are
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Figure 11. a, b. A 41-year-old woman, who had been diagnosed with melanoma in the skin of right
medial knee and a right inguinal lymph node, complained of a palpable mass in the right upper chest
wall. She underwent chest CT for a metastasis work-up. Contrast-enhanced axial CT image (a) shows
a round enhancing nodule with a smooth margin in the right upper breast (arrow). US image (b)
shows a hypoechoic mass with circumscribed margin and oval shape in the right upper outer breast
(arrows). A diagnosis of malignant melanoma was made following US-guided core needle biopsy.

Figure 12. a-e. A 43-year-old woman who had
been diagnosed with advanced gastric cancer
and Krukenberg tumor was admitted to the
hospital because of multiple metastatic seeding
masses in the abdominal cavity. She underwent
chest CT for a metastasis work-up. Contrast-
enhanced axial CT images (a, b) show multiple
enhancing lesions with irregular shapes and
ill-defined margins in both breasts (arrows). US
images (c-e) show multiple irregular, hypoechoic

masses with indistinct margins in both breasts (arrows). US-guided core needle biopsy was performed
in two of the lesions in the right lower central breast (d) and left upper outer breast (not shown). The
diagnosis was poorly differentiated carcinoma metastasized from gastric adenocarcinoma.

frequently bilateral, and are superficially
located (2, 4, 9). On US, metastatic tumors
manifest as round, oval, or irregular shapes
with various internal echoes and normal or
increased posterior acoustic enhancement
(2,9) (Figs. 11, 12).

Conclusion

Incidental breast lesions are often de-
tected on chest CT, but sometimes these
are overlooked or not evaluated thor-

oughly in daily practice. Although CT may
not provide information for a definitive
diagnosis, it can act as a useful imaging
tool for the breast, which ultimately alters
patient management and leads to further
evaluations. It is important for radiologists
to evaluate the breast carefully, even on
routine chest CTs obtained for other tho-
racic indications.

Conflict of interest disclosure
The authors declared no conflicts of interest.

518 . November-December 2016 - Diagnostic and Interventional Radiology

10.

11.

12.

13.

14,

15.

References

Inoue M, Sano T, Watai R, et al. Dynamic mul-
tidetector CT of breast tumors: diagnostic
features and comparison with convention-
al techniques. AJR Am J Roentgenol 2003;
181:679-686. [CrossRef]

Kim SM, Park JM. Computed tomography of the
breast: abnormal findings with mammograph-
ic and sonographic correlation. J Comput As-
sist Tomogr 2003; 27:761-770. [CrossRef]
Harish MG, Konda SD, MacMahon H, Newstead
GM. Breast lesions incidentally detected with CT:
what the general radiologist needs to know. Ra-
diographics 2007; 27:537-551. [CrossRef]

Yi JG, Kim SJ, Marom EM, Park JH, Jung SI, Lee
MW. Chest CT of incidental breast lesions. J
Thorac Imaging 2008; 23:148-155. [CrossRef]
Monzawa S, Washio T, Yasuoka R, Mitsuo M,
Kadotani Y, Hanioka K. Incidental detection of
clinically unexpected breast lesions by comput-
ed tomography. Acta Radiol 2013; 54:374-379.
[CrossRef]

Moyle P, Sonoda L, Britton P, Sinnatamby R. In-
cidental breast lesions detected on CT: what is
their significance? Br J Radiol 2010; 83:233-240.
[CrossRef]

Hussain A, Gordon-Dixon A, Almusawy H,
Sinha P, Desai A. The incidence and outcome
of incidental breast lesions detected by com-
puted tomography. Ann R Coll Surg Engl 2010;
92:124-126. [CrossRef]

Lin WC, Hsu HH, Li CS, et al. Incidentally detect-
ed enhancing breast lesions on chest comput-
ed tomography. Korean J Radiol 2011; 12:44-
51. [CrossRef]

Kopans DB. Histologic, pathologic, and imag-
ing correlation. In: Kopans DB, ed. Breast Im-
aging. 3rd ed. Philadelphia: Lippincott Raven,
2007; 783-884.

Shetty MK, Shah YP. Sonographic findings in
focal fibrocystic changes of the breast. Ultra-
sound Q 2002; 18:35-40. [CrossRef]

Gautier N, Lalonde L, Tran-Thanh D, et al.
Chronic granulomatous mastitis: imaging, pa-
thology and management. Eur J Radiol 2013;
82:e165-e175. [CrossRef]

Al-Khawari HA, Al-Manfouhi HA, Madda JP,
Kovacs A, Sheikh M, Roberts O. Radiologic fea-
tures of granulomatous mastitis. Breast J 2011;
17:645-650. [CrossRef]

Lee JH, Oh KK, Kim EK, Kwack KS, Jung WH, Lee
HK. Radiologic and clinical features of idiopath-
ic granulomatous lobular mastitis mimicking
advanced breast cancer. Yonsei Med J 2006;
47:78-84. [CrossRef]

Yang N, Muradali D. The augmented breast: a
pictorial review of the abnormal and unusual.
AJR Am J Roentgenol 2011; 196:W451-W460.
[CrossRef]

Nguyen C, Kettler MD, Swirsky ME, et al. Male
breast disease: pictorial review with radiolog-
ic-pathologic correlation. Radiographics 2013;
33:763-779. [CrossRef]

Son et al.


http://dx.doi.org/10.2214/ajr.181.3.1810679
http://dx.doi.org/10.1097/00004728-200309000-00014
http://dx.doi.org/10.1148/rg.27si075510
http://dx.doi.org/10.1097/RTI.0b013e318156eb52
http://dx.doi.org/10.1177/0284185113475607
http://dx.doi.org/10.1259/bjr/58729988
http://dx.doi.org/10.1308/003588410X12518836439083
http://dx.doi.org/10.3348/kjr.2011.12.1.44
http://dx.doi.org/10.1097/00013644-200203000-00004
http://dx.doi.org/10.1016/j.ejrad.2012.11.010
http://dx.doi.org/10.1111/j.1524-4741.2011.01154.x
http://dx.doi.org/10.3349/ymj.2006.47.1.78
http://dx.doi.org/10.2214/AJR.10.4864
http://dx.doi.org/10.1148/rg.333125137

