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ORIGINAL RESEARCH

Predictors of Malignancy in Hyperechoic
Breast Lesions

Lara Nassar, MD, FRCR, Ghada Issa, MD, Zeina Farah, MPH, Youssef El Zein, MD, Ghina Berjawi, MD, FRCF

Objectiveblyperechogenicity has been strongly associated with benign breast lesions.
Although it is correct in most cases, hyperechogenicity must not always be considered
synonymous with benignancy, as hyperechoic breast cancers do occur. The purpose of
this study was to review clinical and imaging characteristics of hyperechoic breast lesions,
looking for features associated with malignancy.

Methodgnstitutional Review Board approval was granted for this research. A total of
19,417 sonographic examinations were performed between January 2009 and June 2013.
Among these, hyperechoic lesions with histologic diagnoses, stability on long-term follow-
up, or characteristic imaging appearances were included ifhieepstiigtytse clin-

ical charts, mammograms, and sonograms were reviewed. The clinical and imaging
features were recorded, and the data was analyzéteby fisher exact test, and
independent-sampliésst, looking for statistically significant predictors of malignancy.

Resulig\mong the 19,417 scans, 42 patients (0.2%) with 44 hyperechoic lesions were
identified. Twenty-six lesions fulfilling the inclusion criteria were included in the study:

5 malignancies (3 invasive ductal carcinomas, 1 invasive lobular carcinoma, and 1 invasive
mucinous cancer) and 21 benign lesions. An irregular shape, a nonparallel orientation,
and noncircumscribed margins were significantly associated with the risk of malignancy
(P=.002, .02, and .01, respectively).

Conclusiop& hyperechoic breast lesion must not always be assumed to be benign.
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Recent studies, however, are increasingly stressing on the fact that

doi:10.7863/ultra.15.05020 although very rare, breast cancers may occasionally be hyperechoic.
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As such, a more thorough understanding of this categmy af Acuson Antares ultrasound system (Siemens Medical
breast lesions is needed to avoid misdiagnosis. T®oauions, Mountain View, CA). In concordance with the
knowledge, the sonographic features of hyperechoicBFRBDS lexicon, hyperechogenicity was defined in our
cancers have only rarely been stidiedregular shape, study as echogenicity greater than that of the subcutaneous
a nonparallel orientation, noncircumscribed marginsfafitihe presence of hypoechoic components larger than
the presence of a hypoechoic area within the lesiorbshow within hyperechoic lesions has prompted some
a statistically significant association with malignancyaiithiers to classify them as having mixed echogenicity
article intends to review the clinical characteristicgather than as hyperechoic I€slimsever, as there is no
sonographic features of benign and malignant hypergemgical consensus in this regard, and to maintain compa-
lesions encountered over 4 years to study the regiitity with previous studies, lesions with a maximum of
ducibility of previously demonstrated correlations 30 hypoechoic components were included in the study
evaluate other possible predictors of malignancy. and considered to have heterogeneous internal echogenic-
ity, in contradistinction to those showing homogeneous
Materials and Methods hyperechogenicity (Figure 1).
Lesions that had histologic diagnoses (obtained from
The Institutional Review Board at the American Univarkigsound-guided 14-gauge core biopsies) or those deter-
of Beirut Medical Center granted approval for this retined to be benign based on follow-up imaging over at
spective study, and informed consent for publication E#ake2 years or that had pathognomonic imaging appear-
manuscript and the figures was waived. No identifigoles (mammography revealing a typical oil cyst with rim
information was used in the manuscript or on the figeaesfications and a pathognomonic hyperechoic appear-
A picture archiving and communication system searcé with a snowstorm pattern of a silicone granuloma)
was conducted for reports of breast sonographic examireaincluded in the study. When mammograms were
tions performed between January 2009 and June &@iBble, they would usually be reviewed by the radiologist
looking for those mentioning ¢hyperechoicZ or sechodegfioe performing the sonographic examination. The avail-
breast lesions. During this period, sonographic exaatilgamammograms were also retrospectively reviewed by
tions were performed with a 5...13-MHz linear transtihgcauthors.

Figure 1. Homogeneous A) and heterogeneous B) hyperechoic breast lesions (arrows}\, Transverse sonogram obtained during screening of a
woman with breast implants. Biopsy of the hyperechoic mass showed fat necr8sigransverse sonogram of a palpable lesion in a young woman.
Biopsy showed sclerosing adenosis.
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The following imaging features were retrospectivetyl], angiolipoma [n = 1], lipoma [n = 1], focal fibrosis
reviewed: size, margins, shape, orientation, posferiof], myofibroblastoma [n = 1], and pilomatricoma
acoustic features, internal echo texture, presence ofra=al) and 5 malignant lesions (invasive ductal carcinoma
responding mammographic abnormality, and its nditure3], invasive lobular carcinoma [n = 1], and invasive
when present. The patientse charts were reviewed; teigigeus cancer [n = 1]).
of the patient, indication for sonography, presence of a pahree lesions were diagnosed as benign by stable size on
pable lesion, and presence of a personal or family histdionetip (2 probable lipomas in 1 patient and 1 hamartoma
breast cancer were noted. in 1 patient, which were stable for 2 and 7 years respectively).

Statistical analyses using4test, Fisher exact tesThree hyperechoic lesions had typical benign imaging
and independent-samplest were performed, looking faharacteristics and were classified as BI-RADS category 2,
any significant correlation between the studied clinicalaadbiopsy was not performed (2 silicone granulomas
sonographic features and a diagnosis of malighanshotving the typical hyperechogenicity with the snowstorm
value of less than .05 was considered statistically sigpiittam. and 1 oil cyst with characteristic rim calcifications;

Figure 2).
Results The clinical features of the study sample are described

in Table 1. Sonographic examinations were performed for
A total of 19,417 whole-breast sonographic examinatossning purposes in 10 cases and for diagnostic purposes
were performed during the studied period. Forty-fiods. Mammograms were available for 21 cases, 9 of which
hyperechoic lesions in 42 patients (0.2% of patientslsiveveed corresponding abnormalities (masses [2 invasive
identified (1 patient with 3 lesions and 41 patients wdliacial carcinomas, 1 invasive mucinous carcinoma, 1
lesion each). The sonograms of 7 patients were noffiavaddenomamyofibroblastoma, 1 silicone granuloma,
able for review, and 11 patients were lost to follownghl hamartoma], focal asymmetry with architectural
Thus, the study sample consisted of 26 lesions in 25 htiemtson [invasive ductal carcinoma], and rim calcifica-
(24 women and 1 man) between 23 and 72 years tibagfoil cyst]). Mammographic findings were negative in
(mean, 46.2 years). The lesions ranged in size betweelP?4cases. Five of these had suspected palpable masses on
35 mm (mean, 15.08 mm). physical examination (2 cases of benign breast tissue, 1

Twenty of the studied lesions underwent ultrasofmehl fibrosis, 1 pilomatricoma, and 1 probable lipoma).
guided core biopsy. At the final histologic analyses,Tthemremaining 7 lesions, including 1 malignancy (invasive
were 15 benign lesions (fibroadenoma [n = 2], fat ne@wbsikar carcinoma), showed no suspicious features on
[n = 2], sclerosing adenosis [n = 2], benign breast {p@srsical examination and as such were considered purely
[n = 2], intracystic papilloma [n = 1], fibrocystic charggasgraphic (Figure 3). The malignancy was not palpable

Figure 2. Images from a patient with a history of left mastectomy and right breast redugid®creening sonogram showing a circumscribed homo-
geneous hyperechoic nodule (arrows) with a nonparallel orientatiBnCraniocaudal mammographic view showing a fatty lesion with typical rim cal-
cifications, consistent with an oil cyst. The lesion was classified as BI-RADS categ@yShnogram obtained 2 years later showing liquefaction,
now with a cystic appearance of the lesion, confirming its benign nature.
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and showed a heterogeneous internal echo texture afthe imaging characteristics of the studied lesions are
noncircumscribed borders. Although this malignancydisstfribed in Table 2. There was a statistically significant
was not evident on the mammogram, it was suspdiffes@nce in the sonographic appearances of benign and
because of the presence of axillary adenopathies. malignant lesions; an irregular shape, a nonparallel orien-
Most of the examined patients reported no perdatiah, and noncircumscribed margins were significant pre-
or family history of breast cancer (15 patients). A pedimtals of malignancy. Although malignant lesions were
history of breast cancer was present in 4 cases and 2manaékely to show a heterogeneous ietdroaéxture
had a positive family history of breast cancer, 1 ithdrebenign lesions and more likely to show a correspon-
daughter and the other in her sister. Data were not avditgplmammographic abnormality, these factors did not
for the rest of the examined patients.

Table 1. Clinical Characteristics of the Study Sample

.280

Characteristic Malignant Benign P
Age, y 52.60 + 12.30 44.67 £ 14.81
Palpable lesion >.999
Absent 2 (50.0) 9 (50.0)
Present 2 (50.0) 9 (50.0)
Personal history .530
Absent 4 (100) 11 (73.3)
Present 0 (0) 4 (26.7)
Family history >.999
Absent 4 (100) 11 (84.6)
Present 0 (0) 2 (15.4)
Indication >.999
Screening 2 (40.0) 8 (45.0)
Palpable nodule 2 (40.0) 9 (40.0)
Suspected lesion on
mammography 1(20.0) 2 (10.0)
Evaluation of MRI-detected
lesion 0(0) 1(5.0)

Data are presented as mean + SD and number (percent). Data were

not available for all patients. MRI indicates magnetic resonance

imaging.

reach statistical significance. The sizéesfahgposte-
rior sound transmission, presence of a palpable lesion, and
presence of a personal or a family history of breast cancer did
not correlate with an increased risk of malignancy.

Discussion

Hyperechogenicity is a rare feature reported on breast
sonography, especially in cancerous $€dioriact,
hyperechogenicity has been described as one of the most
reliable predictors of benighityith its negative predic-

tive value for cancer reported as'1@es#eral studies

have shown similar findings. In their series of 403 lesions,
Hong et & found only 6 hyperechoic masses, none of
which were malignant. Similarly, no cancer was found
among 10 hyperechoic masses in a series of 256 masses b
Del Frate et &Rlthough very rare, hyperechoic cancers

do, however, occur and may account for 0.4% to 2% of alll
breast cancers. The increased echogenicity may be seen as
a thick peripheral halo surrounding a hypoechoic center
(Figure 3§%.57

Figure 3. BI-RADS category 5 palpable left breast mass. Mammography also showed enlarged right axillary adenopathy but no suspicidueast
lesion. A, Sonogram showing a heterogeneous hyperechoic lesion with noncircumscribed margins and a parallel orientBti@ropped lateral

view of the right breast after biopsy. The dense dot within the red circle represents the clip marker deployed within the lesion after biopsy. The lesion
was not apparent on mammography. Biopsy showed invasive lobular carcinoma.
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A hyperechoic appearance of breast cancer is thotighat Imaging Characteristics of the 26 Hyperechoic Lesions
to be related to an increase in the acoustic interfaces gy {@isiic Malignant  Benign p
the heterogeneity of the tumor in contrast to the homoge-
neous breast, leading to an increase in the ref@'ﬁeéam

22.80+11.90 13.24+6.69 149

echoe$This appearance can be seen mainly in invasjye 1(20.0) 18 (85.7) 002
lobular cancer because of its typical infiltrative growthipaalar 4(80.0) 1(4.8)
tern, which has been described as rows of single cellRimthe 0(0) 2(9.5)
surrounding parenchyma and as concentric rings afgjigagtion 020
normal ductSThis feature is also seen in other histoloﬁf)c%a";a"el j ((828 'g)) fé%ld?)
types with tumor cellular heterogeneity, such as cribrim,gﬁ;S ' ' 010
tubular, solid-nest, and scirrhous pétterns. Circumscribed 1(20.0) 18 (85.7)

A hyperechoic appearance of cancer carries noNspercumscribed 4(80.0) 3(14.3)
cific implications with regard to the progadisugh  'nternal echo texture 628
invasive lobular cancer has been previously descriqkéﬁ;%aﬁegf;;’js iggg; - ((2?'.3)
being 10 times more likely to be hyperechoic than iInvasiM&r sound transmission >.099
ductal carcinomzonly 1 invasive lobular cancer was diagne 4 (80.0) 14 (66.7)
nosed among the 5 malignancies in our study. Shadowing 1(20.0) 6 (28.6)

In complex cystic lesions of the breast, hyperechogghiigacement 0 148)
ity is a significant predictor of maligt&Dayy 2 of our Orrrﬁai]“\rfogegg,:yon 119
lesions appeared as echogenic intracystic masses;athgse 1 (20.0) 11 (68.8)
turned out to be an intraductal papilloma and fibrocystisent 4 (80.0) 5 (31.3)

cha_mges with apocrine metap|a3|a'_ No mallgn_ancy BLQYfe presented as mean + SD and number percent. Mammograms
series appeared as a complex cystic lesion (Figure 4pre available for 21 cases.

Figure 4. Transverse sonogramX) and Doppler scanB) showing an intracystic vascular hyperechoic mass, which was found by biopsy to repre-
sent fibrocystic changes with apocrine metaplasia.
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Figure 5. A, Transverse sonogram obtained for assessment of a suspicious mass (arrows) seen on mammogB)phpearing as an irregular het-
erogeneous noncircumscribed hyperechoic mass. The central shadowing seen on the sonogram is related to the postbiopsy clip marker deployed
within the mass. Biopsy showed invasive mucinous cancer.

One of our malignant hyperechoic masses was awoncer?> This tumor usually appears as a complex echo-
nous carcinoma. The sonographic appearance of mugemiasmagdsMetastases to the breast, typically from
cancer may vary depending on whether the tumor is mplargoma, may also appear hyperfethoic.
or mixed carcinorfiadowever, lesions are usually typically As previously demonstrated by Lindastiallam
either isoechoic or hypoechdi#iyperechoic mucinous et al we found that noncircumscribed margins, an irregu-
cancers have only rarely been described (Figure 5). lar shape, and a nonparallel orientation occurred signifi-

It is important to keep in mind other types of breastly more frequently in malignant lesions. Although a
malignancies, which we did not encounter in our dtethrogeneous internal echo texture occurred relatively
but that could also appear as hyperechoic breast lesavasrequently in malignant lesions, which were also more
These include lymphoma, angiosarcoma, liposarcomikeindo show corresponding mammographic abnormali-
metastases to the breast. Lymphomas account fortesothis characteristic did not reach statistical significance.
0.15% of malignant breast leSlaiits, secondary breastStavros et'dhoted that the 100% negative predictive
lymphomas being more common than primary diseasdue of hyperechogenicity can be only reached if strictly
They appear predominantly hypoeé¢hoicasionally applying the condition of a homogeneously hyperechoic
almost pseudocystic, but may also be shown as lsgen; we did, however, encounter a case of invasive duc-
echoic masses in up to 23% of4dagephoma in the tal cancer with a homogeneously hyperechoic pattern
breasts lacks spiculations, architectural distortion, arféfigalre 6).
cifications, therefore allowing differentiation from primanMhat is remarkable, however, is that the 3 statistically
breast carcinorfisngiosarcoma is rare; it may presensigsificant features that correlated with malignancy among
either a primary malignancy in younger women or midaelstudied hyperechoic masses (irregular shape, nonpar-
secondary to lymphedema or irradfdtiotheir review allelorientation, and noncircumscribed margins) are well-
of 26 mammary angiosarcomas, Yaffgoetral that demonstrated risk factors for malignancy among hypoechoic
62% of these lesions appeared as focal masses. @rdassdesions. This finding implies that regardless of the
54% were hyperechoic or of mixed echogenicity. Lipaargenicity of the mass, sonographic assessment should
coma iglso a rare primary sarcoma of the breast thatttsee same, and evaluation of all of the BI-RADS descrip-
most aggressive when affecting young pregnant or laicegirggimportant to correctly categorize the lesions.
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Figure 6. Coned-down mediolateral oblique view of the right breast and longitudinal sonogram obtained for assessment of a palpable mass
A, Mammogram showing an irregular mass with architectural distortBnpSonogram showing an irregular noncircumscribed but homogeneous
hyperechoic mass (arrows). Biopsy showed high-grade invasive ductal cancer.
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