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Triple receptor-negative breast cancer. 
How is it seen on imaging findings?
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Abstract: Introduction. Triple-negative cancers (TNC) refers to any breast cancer that does not express the 
genes for estrogen receptor (ER), progesterone receptor (PR) or human epidermal grow factor, receptor type 
2. Herceptin (HER2). They tend to be more aggressive; often being diagnosed in young patients, sometimes as 
interval cancers, they can grow to be large in size  and patients frequently present initially with axillary metastases. 
They show a worse prognosis compared to other breast cancer tumors, with an increased risk of distant recurrence 
and death, especially in the first 5 years after diagnosis. Patients and methods. We conducted a descriptive, 
retrospective observational study of TNC cases diagnosed at our institution between March 2005 and June 
2012 in order to identify their imaging features. Results. TNC may not be seen on mammography (Mx) if the 
parenchyma is dense (ACR types 3 and 4), mainly because they appear as masses or focal asymmetries without 
microcalcifications. Both on mammography and ultrasound (US) they can evoke a benign lesion. On US studies 
they frequently manifest as a solid single nodule, markedly hypoechoic with posterior acoustic enhancement 
and well-defined contours. They appear hypo/ avascular on color Doppler examinations (or vascularized in the 
periphery without central vessels) and various afferent pedicles may be present. Magnetic resonance imaging 
(MRI) clearly identifies suspicious lesions with some characteristic features: mass preferably with posterior and 
prepectoral location, markedly hyperintense on T2- weighted images with a ring-like pattern of contrast agent 
uptake, presenting washout curve, sometimes with septa increased uptake in the lesion center. Conclusion. 
Triple receptor-negative cancers often exhibit imaging features that distinguish them from other types of tumors.
Keywords: Breast carcinoma, Breast neoplasma, Doppler sonography, Mammography, Sonography, Triple 
receptor-negative breast cancer, Ultrasound, Vascularity.

Resumen: Introducción. Los cánceres triple negativo (CTN) son aquellos que no presentan receptores de 
estrógeno, progesterona ni human epidermal grow factor, receptor type 2. Herceptin (HER2). Tienden a ser más 
agresivos; a menudo se diagnostican en pacientes jóvenes, a veces como cánceres de intervalo, llegan a ser de 
gran tamaño y más frecuentemente presentan metástasis axilares al momento del diagnóstico. Su pronóstico es 
peor que otros cánceres mamarios, existiendo una mayor probabilidad de recurrencia a distancia y de muerte, 
especialmente en los primeros 5 años. Pacientes y métodos. Se efectuó una revisión retrospectiva descriptiva de 
los casos de CTN diagnosticados en nuestra institución (periodo entre marzo de 2005 y junio de 2012) con el fin de 
identificar sus características imaginológicas. Resultados. Los CTN pueden quedar ocultos en mamografía (Mx) si 
el parénquima es denso (tipo ACR 3 y 4), puesto que aparecen principalmente como masas o asimetrías focales, 
sin microcalcificaciones. Tanto en Mx como en ultrasonido (US) pueden evocar una lesión de morfología benigna. 
En US se manifiestan frecuentemente como un nódulo sólido único, marcadamente hipoecogénico con refuerzo 
posterior, de contornos bastante circunscritos y que aparece hipo/avascular al Doppler color (o vascularizado en 
la periferia sin vasos centrales) y varios pedículos aferentes. La resonancia magnética (RM) identifica hallazgos 
claramente sospechosos con algunos elementos característicos: masa cuya localización es preferentemente 
posterior, pre-pectoral, marcadamente hiperintensa en T2 que capta el contraste en anillo y presenta curva de 
lavado, a veces con septos hipercaptantes en el centro de la lesión. Conclusión. Los CTN presentan a menudo 
características en imágenes que los diferencian de otros tipos de tumores.
Palabras clave: Cáncer de mama triple negativo, Carcinoma mamario, Ecografía, Mamografía, Neoplasia de 
mama, Sonografía Doppler, Ultrasonido, Vascularidad.
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Introduction
Triple-negative breast cancer (TNBC) is defined 

as a tumor that has lost the expression of estrogen 
receptors (ER), progesterone receptors (PR), and 
human epidermal growth factor, receptor type 2 
(HER2). They account for approximately 12 to 17%(1) 
of diagnosed cancers. They tend to be more ag-
gressive; often being diagnosed in young patients, 
sometimes as interval cancers, they can grow to be 
large in size  and patients frequently present initially 
with axillary metastases. TNBCs cannot be treated 
with endocrine therapy or HER2-targeted therapy 
(Herceptin). They show a worse prognosis compared 
to other breast cancer tumors, with an increased risk 
of distant recurrence and death, especially in the first 
5 years after diagnosis(2).

Few studies have reported on radiological cha-
racteristics of triple-negative cancers. Various pu-
blications(3-10) have insisted that TNBCs may not be 
visualized on mammography (Mx) and emphasize the 
need for further studies with ultrasonography (US) and 
magnetic resonance imaging (MRI) to facilitate early 
diagnosis. Most authors(6-8) underscore the importance 
of recognizing their appearance on MR images.

We conducted a descriptive, retrospective ob-
servational study of TNBC cases diagnosed at our 
institution in order to identify their imaging features, 
mainly emphasizing on ultrasonographic findings.

Patients and methods
We conducted a retrospective, observational and 

descriptive study by searching the anatomopatholo-
gical database at our Center, which included the  last 
586 breast cancer cases diagnosed (study period 
between march 2005 and june 2012) that met the 
following characteristics: negative estrogen hormone 
receptors (ER), negative progesterone receptors (PR) 
(Allred <3) and negative HER2 receptors (0 or 1 + or 
2 + with negative FISH).

The inclusion criteria for this review was to have, 
at least, two of the diagnostic modalities (Mx, US or 
MRI), along with images available on our PACS system.

A single triple-negative cancer (cancer index), 
even in the context of multifocality-multicentricity was 
considered for each patient.

Variables considered included age, family and 
personal history of breast cancer, palpable nature, 
focality, tumor size, location, nodal status, imaging 
properties of major injuries (Mx, US and MRI), his-
tological type, and grade. A database in Excel was 
generated.

Mammography
Available analog and digital mamographies had 

the four basic projections and some additional acqui-
sitions. The screenings were retrospectively reviewed 
by five radiologists (OB, EH, CG, PG, MAP), entering 

the following data into our database: breast density 
(as recommended by the ACR)(11), detectability or 
undetectability of cancer on images, mammography 
BI-RADS classification(11), TNBC mammographic fea-
tures (mass, focal asymmetry, distortion), presence 
or absence of microcalcifications, and location.

Breast ultrasound
Breast US were performed by seven experienced 

radiologists (4 to 15 years experience) specialized 
on breast imaging (EH, MAP, PG, CG, MU, HW, ES) 
on ATL HDI 5000 and IU22 Philips Medical Systems, 
equipped with color Doppler and 5-12 MHz and 17 MHz 
transducers. They worked on a multimodal basis with 
a multidisciplinary approach. Our protocol involves 
an exhaustive study of both breasts and nodal areas.

Sonographic and color Doppler features of biopsed 
nodules are prospectively entered into our database 
(FileMaker Pro8.5).

Parameters evaluated for this study were: BI-
RADS US classification of the lesion(11), type (mass, 
distortion, focal asymmetry, presence or absence 
of calcifications), and location. As for masses, we 
assessed the shape (globally round, oval, lobulated, 
irregular), margins (circumscribed, blurred, ill-defined), 
contours (smooth, microlobulated, macrolobulados,  
spiculated), echogenicity (iso-, hyper- , hypo- and 
markedly hypoechoic), echotexture (solid, mixed), after 
effect (reinforcement, acoustic shadowing, nothing), 
presence or absence of perilesional echogenic halo, 
and location of the lesion (anterior/middle/posterior 
third of gland).

Node irrigation was analyzed by color Doppler, 
assessing internal vascularity (not detectable, vessels 
only visible in the outer third of the lesion, central 
vessels, overall hypervacularization), and afferent 
vessels (few pedicles, multiple afferent vessels). 
Outputs of retrospective review of sonographic and 
color Doppler images were agreed upon by three 
radiologists (EH, OB, CG).

Breast MRI
MRI studies were performed preoperatively on a  

1.5 Tesla scanner (Signa Excite - GE Healthcare), using 
dedicated bilateral  breast coil, (8 channels) after Mx, 
US and percutaneous biopsy along with prior informed 
consent of patients. The protocol involved a series of 
right and left fat-saturated T2-weighted images, followed 
by a dynamic T1-weighted sequence: basal (mask) and 
post-contrast sagittal VIBRANT (Volume Imaging for 
Breast Assessment) images. Rapid bolus intravenous 
injection was administered by using a power injector 
(MEDRAD Spectris Solaris MR Injector) at a speed 
of 3 mL/s. We used Gadopentetate dimeglumine 
(Magnevist, Bayer Pharmaceuticals Haelthcare) as 
a contrast agent, at a dose of 0.1 mmol or 0.2 ml/kg. 
Acquisition time ranging from 1-7 min, fat supression, 
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256x256 matrix, FOV= 20 cm, RT= 4 ms, ET= 1.6 / fr 
ms; 3 /-1,5 mm thickness, (ZIP 2). 

A subsequent analysis of images was proces-
sed by CADstream, version 4.1.0.204 (automated  
postprocessing imaging unit): abduction at 1 and 2 
min, reformatting of images in the axial and coronal 
planes, and 3D MIP.

Exams were interpreted by the same radiologists 
using BI-RADS lexicon(11). Type and characteristics 
of uptake as well as behavior of the TNBC on T2-
weighted views were registered.

Histopathological analysis
The most relevant anatomopathological data (triple-

negative receptor status, histological type and grade, 
size) were extracted from the pathological anatomy 
database and included in our Excel database.

Pathological studies were performed by a  sole 
pathologist (MG). Tumors were classified according 
to WHO guidelines. 

Hormone receptor evaluation considered the 
percentage of cells stained and their intensity. Those 
results with Allred score less than 3 were considered 
as negative. HER-2 assessment was performed by 
immunohistochemical analysis with score 0, 1 (+), 2 
(+) and 3 (+). Results 0 and 1 (+) were interpreted as 
negative. Results 2 (+) required the FISH technique, 
HER2/cep17 <1.8 (PathVysion Vysis) being considered 
as a negative result.

Definitive pathological anatomy of surgical spe-
cimens was the reference standard to determine 
tumor volume. The largest diameter documented in 
the pathologist report was considered for analysis. It 
should be noted that in 3 patients surgery was perfor-
med after neoadjuvant chemotherapy, thus hampering 
accurate assessment of tumor size. In these patients 
we relied on measurable size on images.

Statistical analysis
Qualitative characteristics are described by their 

percentage distributions; quantitative features are 
described in terms of averages (and SD) or in inter-
cuantile range in case of asymmetry. The normality 
of quantitative variables was assessed by using the 
Shapiro-Wilk test.

Results
During the study period (90 months) 88 out of 586 

breast cancer cases diagnosed in the department of 
anatomopathology corresponded to  TNBC (15%). Of 
these only 47 meet the inclusion criteria for this review. 
A total of 17 Mx, 47 US and 41 MRI were available.

Clinic
At the time of TNBC diagnosis, the ages of patients 

ranged between 26 and 80 years of age, with an 
average of 48 years and a mean of 52 years. Twenty 

patients (43%) were under 50 years of age. The 11% 
of women had already been treated for breast cancer 
and 33% exhibited first-degree family history of breast 
cancer. No genetic mutation was studied in patients 
included in this review.

Seventeen lesions (36%) were clinically palpable 
at diagnosis. TNBC size ranged between 5 and 100 
mm (mean: 19 mm).

Forty-four cancers (93%) were unifocal, whilst 
3 were multifocal. No bilateral cancer was found in 
this series. An estimated 46% of patients exhibited 
metastatic axillary lymphadenopathy.

Table I summarizes the most relevant clinicopatho-
logical aspects of the 47 cases of TNBC.

Follow-up from 2005 to date documents 43 (91%) 
patients alive without disease, 2 died from breast can-
cer, one woman remains alive with distant metastases, 
and 1 patient has presented a new  non-triple-negative 
cancer in the contralateral breast.

Table I. Clinicopathologic features of 47 TNBCs of 
our series.

Clinicopathologic features CTN (n = 47)

Age (mean and range in years)  48 (26-80)
Size (average and range in mm)  19 (5-100) 
Palpable 17 (36%)
Axillary metastases  21 (45%)

Histological Type  
	 •	Lobular	infiltrating	carcinoma		 1	 (2%)
	 •	Infiltrating	ductal	carcinoma		 46	 (98%)
	 •	Atypical	medullary	carcinoma		 4	 (9%)
	 •	Squamous	metaplastic	carcinoma		 3	 (4%)

Histologic Grade  
 High 37 (79%)
 Intermediate 8 (17%)
 Low 2 (4%)

Mammographic findings
In 53% of cases breasts were classified as den-

se (ACR types 3 and 4). Cancer was detected in 11 
(65%) out of the 17 available Mx, staying occult in the 
remaining 6 cases (35%). Table II depicts the various 
presentations of TNBC on Mx. One of the 11 cancers 
visible on Mx screening was interpreted as probably 
benign mass, BI-RADS category 3, even on the initial 
US (Figure 1 a-d).
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Ultrasonographic findings
In the 47 patients with available US, TNBC was 

sonographically detectable, including the case 
mammographically visualized as suspicious micro-
calcifications, although on US exam an associated 
hypoechoic mass was found (occult on Mx).

Forty-five TNBCs (96%) appeared as solid nodu-
les, whereas 2 tumors (4%) revealed a mixed, solid-
cystic appearance. Thirty-seven TNBCs (79%) were 
markedly hypoechoic. Twenty-one of them  exhibited 
an irregular shape; 24 tumors (51%) were less sus-
picious due to its oval, round or lobulated shape and  
circumscribed margins, and several TNBCs showed 
posterior reinforcement (Figure 2 a-f). Two of these 
(4%) were interpreted as BI-RADS category 3.

Table II. Different forms of TNBC mammographic 
manifestation on 17 available mammograms.

Triple-negative cancers on Mx  Mx (n=17)

Occult  6 (35%)
Visible 11 (65%)
	 •	Node		 6
	 •	Node	+	microcalcifications		 1
	 •	Distortion	+	microcalcifications		 2
	 •	Focal	asymmetry	+	microcalcifications	 1
	 •	Suspicious	microcalcifications	 1

Figure 1. A 46-year-old patient, with hormone replacement therapy.   She visited the doctor because of left breast volume 
augmentation. After  breast palpation the treating phisician performed a non-guided puncture during consultation. Only 
haemorragic fluid was obtained; therefore, an imaging study was ordered. Mx with oblique (a) and CC projections (b) shows 
heterogeneously dense breasts (ACR type 3) and increased density in the lower inner left quadrant (arrows) with a mass 
with circumscribed margins, presumably benign, partially defined in this sector (BI-RADS 3). Supplementary US study 
showed several macrocysts with thick content and identified a markedly hypoechoic lesion (C) with posterior reinforcement,  
avascular nature, sensitive to palpation. It was interpreted as a complex cyst that probably bled due to recent FNA (BI-RADS 
U.S. 3). Anti-inflammatory drugs and a new short-term ultrasound evaluation were indicated. Ultrasound control after a 
month (d) allowed detecting some vessels in mass periphery (thick arrow), thus confirming its solid nature. An ultrasound-
guided core biopsy was performed, which confirmed presence of TNBC.
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Three patients did not have color Doppler ima-
ges. Sixteen (36%) out of the remaining 44 lesions 
appeared almost avascular with this method, but 35 
(80%) of them exhibited numerous afferent vessels 
(Figure 2 g-i). Table III details ultrasonographic and 
color Doppler features of the 47 triple-negative nodules 
(First column 1), with emphasis on the 24 cases with 
a characteristic echographic pattern (2nd column).

MRI Findings
In 41 cases with available MRI studies all TNBCs 

revealed themselves as a mass with early and intense 
uptake, 54%(22) of these presenting annular morpho-
logy (Figure 3 a-e) and a wash-out curve (Figure 3 f). 
On T2-weighted sequences they appeared in relative 
hypersignal, being 11 of them (27%) markedly hyper-
intense (Figure 3 a). Twenty-five (61%) were located 
in the posterior third of the gland.

Discussion
The first mention of TNBCs in literature dates 

back to october 2005(1), appearing as such in more 

than 1,600 publications from then on. They account 
for  approximately 15% of breast cancers and typically 
represent histological high- grade tumors, classical 
ductal carcinomas most of them, although special types 
may be seen (eg. medullary, metaplastic carcinomas).

Currently, analysis with immunohistochemical 
markers allows identification of six subtypes of invasive 
breast cancer: three ER positive breast carcinomas 
(luminal A, luminal B, luminal HER2) and three ER 
negative breast tumors (HER2-positive, triple-negative 
and basal-like breast cancers) (Table IV).

 The term TNBC has been used interchangeably 
with basal-like breast cancer because they share 
similar characteristics(12) (gene expression similar 
to basal-myoepithelial layer of normal breast, with 
absence or low expression of ER and lack of HER 2 
overexpression). However, they do not belong to the 
same entity.

 Basal-like carcinoma has several synonyms, such 
as basal-type, basal-epithelial phenotype, basal or 
basaloid breast cancer), which reflects the uncertainty 
about the true nature of the entity. 

Figure 2. Typical ultrasonographic pattern of TNBCs, found in 52% of cases in this series (a-f): markedly hypoechoic 
lesions, almost cystic with internal echoes (a-i), some are mixed (a), several are round (e, f), circumscribed margins (c, 
e, f), smooth or lobulated contours (c, e, f) with posterior reinforcement (a, b, d, e) –suggesting a non-suspicious lesion. 
TNBCs are preferentially located in the posterior third of the gland (a-i), sometimes leaving a track on the pectoral muscle 
(c, g). On color Doppler exams they exhibit an avascular (g) or vascularized nature, although vessels are only detected in 
the mass crust (without central vessels) and with numerous afferent vessels (h, i).
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Table III. Color Doppler ultrasound features of the 47 TNBCs; emphasis on the 24 cases with characteristic 
echographic pattern.

Ultrasonographic findings All TNBCs TNBCs with characteristic US pattern. 
  (n=47)  (n=24)

Lesion type
   no mass 0  0 
   solid mass 45 (96%) 22 (92%)
   mixed mass 2 (4%)  2 (8%)
Echogenicity
   isoechoic  0  0
   hyperechoic  0  0
   hypoechoic  10 (21%)  3 (13%)
   markedly hypoechoic  37 (79%) 21 (87%)
Morphology
   globally round 11 (23%)  10 (42%)
   oval  11 (23%)  11 (46%)
   lobulated   4 (9%)    1 (4%)
   irregular 21 (45%)    2 (8%)
Margins (limits of the lesion)
   circumscribed 18 (38%) 16 (67%)
   blurred  22 (47%)   8 (33%)
   Ill-defined     7 (15%) 0
Contours
   smooth   5 (11%)  5 (21%)
   macrolobulated 10 (21%)  7 (29%)
   microlobulated 20 (43%) 11 (46%)
   with angles    1 (2%) 1 (4%)
   spiculated  11 (23%) 0
Perilesional echogenic halo
   yes   7 (15%) 0
   no 40 (85%) 24 (100%)
After effect
   acoustic shadow    4 (8%) 0
   reinforcement  21 (45%) 16 (67%)
   none 22 (47%)  8 (33%)
Microcalcifications
   yes   5 (11%)  2 (8%)
   no 42 (89%) 22 (92%)
Afferent vascularization 
   color Doppler not available 3   3
   multiple afferent vessels  35 (80%) 16 (76%)
   few afferent vessels    9 (20%) 5 (24%)
Intralesional Vasularización 
   color Doppler not available   3  3
   avascular 16 (36%)   6 (28%)
   only periphery-oriented (not central)  17 (39%)   13 (62%)
   hypervascularity (central and peripheral) 11 (25%)   2 (10%)
Location
   Anterior third     1 (2%) 0
   middle third   17 (36%)   2 (8%)
   posterior third 29 (62%) 22 (92%)
Track on pectoral muscle
   yes   6 (13%)   6 (25%)
   no  41 (87%) 18 (75%)
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Figure 3. Triple-negative breast cancers on MR images (a-f): globally round tumors, often located in the posterior third of 
the gland. They appear markedly hyperintense on T2-weighted views(a), early gadolinium uptake, with ring-like pattern (b, 
c, d, e) due to their typical central necrosis, and wash-out curve (f).

Table IV. Frequency and immunohistochemical characteristics of breast cancers according to molecular type.

Breast Cancers according Luminal Luminal Luminal HER2   Triple  Basal-like
to molecular type     A     B   HER2  negative 

Frequency (*) 44% 24% 6,5% 7,2% 8,5% 9,8%
IHC characteristics             
ER +++ ++ ++ - - -
PR +++ +/- +/- - - -
HER2   - - +++ +++ - -
Ki67 <14% =>14% >14% fuerte fuerte fuerte
CK5/6 - - - - - +++
EGFR - - - - - +++

(*) Kennecke et al. J Clin Oncol 2010

IHC = Immunohistochemistry
ER = Estrogen Receptor
PR = Progesterone Receptor
HER 2 = Human Epidermal Growth Factor, receptor type 2
Ki67 = Monoclonal antibody Ki 67 
CK5/6 = Cytokeratin 5/6  
EGFR = Epidermal Growth Factor Receptor (HER1)
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Many TNBCs and basaloid breast cancers share 
their features; the majority (80%) of TNBCs are also 
basaloid carcinomas and the majority of basal-like 
cancers are triple-negative breast cancers(1,13). Conse-
quently they have been used as synonyms. However 
the clinic, genetic profile and immunohistochemical 
data show differences between them (for example, 
CK5/6 over-expression  and EGFR in basal-like can-
cers) (Table IV)(14). 

It is estimated that 18-40% of basaloid carcinomas 
do not exhibit triple negative phenotype and up to 20% 
express estrogen receptor or HER2 overexpression.

On the other hand, BRCA1 is a major breast 
cancer susceptibility gene; more than 75% of cancers 
in patients BRCA1 (+) are triple negative, basaloids 
or both(15).

There is evidence that triple-negative cancers 
respond with better efficacy to neoadjuvant chemothe-
rapy (NAQT)(16) due to their high rate of proliferation 
and Ki67 expression. However, despite an overall 
response, these patients tend to relapse early and, 
as there is no endocrine therapy or HER2-targeted 
therapy, they have a worse prognosis.

In our institution, TNBCs account for 15% of breast 
cancers studied in pathologic anatomy, a percentage 
similar to that described in the literature(1).

While they are known for their aggressiveness, with 
a higher risk of distant relapse and death, especially 
in the first 5 years, in our study only 2 deaths were 
recorded from 2005 to date. Nevertheless, it should 
be noted that there are still 43 patients with unfinished 
5-year follow-up period. 

 The fact that 8 TNBCs were detected in early 
stages (<10 mm. of size) may have positively influen-
ced our outcomes.

Age
TNBCs tend to occur more frequently in  young 

women(1). In this series, half of the patients were un-
der 50 years of age and 6 (13%) of them were even 
under 35 years of age.

High histological grade
As mentioned in other series(5,7), a high histolo-

gical grade is also prevalent in our study: 96% of the 
TNBCs exhibited intermediate /high grade (Table I). 
We highlight the occurrence of a single case of infil-
trating lobular carcinoma, the vast majority (46/47) 
being infiltrating ductal carcinomas. Among them we 
identified three cases of metaplastic carcinomas that 
according to previous reports(5,13) would correspond 
to basal-like tumor subtype. There were also four 
cases of atypical medullary carcinoma. Medullary 
carcinomas that are typically triple negative―immu-
notyping required for diagnosis―are rare, accounting 
for less than 5% of breast cancers, whose prognosis 
is usually good. However, they should be classified 

in pathology with strict criteria, given that  medullary 
carcinomas sometimes are “atypical” (as it happened 
with our 4 cases) since they are high grade infiltrating 
ductal carcinomas with  a worse prognosis.

Tumor size
In our study, TNBCs size ranged from 5 to 100 mm, 

with a median of 19 mm. In this type of cancers, le-
sions of several centimeters at time of diagnosis are 
common findings, especially in younger patients who 
have no indication for breast imaging studies.

Two of our cases clearly illustrate the rapid growth 
of a triple-negative tumor. In one patient an 11 mm 
nodule –initially interpreted as presumptively benign 
on US– measured 16 mm in the control examination3 
months later, reason why it  was biopsied and TNBC was 
confirmed. The second patient has an interval cancer 
documented on mammography: a study conducted 
in september was absolutely normal and 8 months 
later a suspicious nodule of 12 mm is detected, whose 
biopsy revealed metaplastic carcinoma.

We have already performed early-stage detection 
of 13 triple negative cancers  less than 15 mm in size 
(8 of them were infracentimetric masses), involving 
only patients over 40 years of age with yearly imaging 
exams. 

Seventeen (36%) tumors were palpable at diag-
nosis, 9 in young patients, <40 years of age.

Breast density
Basak, et al.(6) documented that 9% of TNBCs were 

not detected on mammographic screening, whereas 
in our series 35% of triple-negative breast cancers 
remained undetected in patients with available Mx(17) 
(Table II). An estimated 53% of our patients had dense 
breasts, ACR type 3 or 4. Huiyan et al.(9) suggest that 
breast density is positively associated with certain 
subtypes of breast cancer, such as TNBCs.

It should be noted that the 6 mammographically 
occult cancers in this series (nodules without calcifica-
tions) were found in dense breasts (ACR types 3 and 4).

Imaging
From the imaging point of view it is noticeable 

that 24 TNBCs appeared on Mx and/or US scree-
nings  as presenting a low index of suspicion. This is 
due to their frequent manifestation as a round /oval, 
fairly well circumscribed, noncalcified mass that on 
US may exhibit a mixed or considerably hypoechoic 
appearence, almost cystic, poorly vascularized with 
posterior reinforcement, evoking a benign lesion 
(Figure 2 a-f), especially in younger patients where 
malignancy tends to be  discarded.

While microcalcifications are common in ER-positive 
breast cancers, ranging from 38-61% in various stu-
dies(3-5,10), low association between microcalcifications 
and TNBCs (7-15%) stands out in all radiographic 
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series(3,5), being consistent with the low incidence of 
DCIS in these patients. 

Yang(3) suggests that the rapid carcinogenesis 
typical of TNBCs leads them directly to the invasive 
stage, without going through a pre-cancerous phase 
in situ.

In Conniff Krizmanich et al. series(10), which inclu-
des 207 TNBCs, 7% of them appeared as clustered 
microcalcifications, whilst another 29% manifested 
as masses with associated microcalcifications. In 
our series only one TNBC (2%) was visualized as 
suspicious clustered microcalcifications (hypoechoic 
nodule detected on US was occult on Mx). 

In other four cases pathological microcalcifications 
were observed on mammography, although they were 
associated with various suspicious mammographic 
findings, such as nodules, distortion or focal asym-
metry (Table II).

Ultrasonography
In this series all TNBCs were identifiable on US. 

Other publications have documented  from 2 to 7% 
of occult lesions with this imaging method(6,10).

In 51% of our patients TNBCs were seen on US 
as any invasive cancer, but 49%(24) exhibited special 
features (Figure 2 a-i). Like many other authors(5), 
we also observed an echographic pattern involving 
a series of elements suggestive of benignity, which 
were also described in familial cancers(8,15), especially 
in patients carrying a BRCA1 mutation.

US findings in our 24 patients, which generate 
this highly suggestive pattern, are as follows (Ta-
ble II): solid mass (92%), occasionally even mixed 
structure (8%), markedly hypoechoic (87%), without 
calcifications (92%), in some cases mimicking benign 
pathology due to its overall round (42%) or oval (46%) 
shape, with circumscribed (67%) or blurred contours 
(33%), producing posterior reinforcement (67%) which 
is located in the posterior third of the gland (92%), 
sometimes leaving a mark on the muscle (25%).

None of these TNBCs exhibited hyperechogenic 
halo (common in ER-positive cancer). Concerning 
the marked hypoechogenicity of some TNBCs, we 
must insist on the importance of adjusting the gain 
setting when facing these cystic lesions in order to 
perceive internal echoes. This may prevent image 
misinterpretation.

To our knowledge, behavior of these tumors on 
color Doppler has not been described yet. According to 
our findings, the following pattern was present: avas-
cular mass (28%) or with scarce identifiable vessels 
mainly in the periphery of larger lesions (62 %), abs-
ence of vessels within the center of the tumor (90%), 
and numerous afferent vessels in its neighborhood 
(76%). It is assumed that a large number of afferent 
neovessels are necessary for the growth of this type 
of tumor; therefore, absence of central vessels can 

be explained by the frequent central necrosis.
In this type of lesions it is vital to adjust color 

Doppler parameters to obtain optimal coloration of 
vessels [PRF of 700-1000 Hz, kept at the lowest possible 
setting (in the 50–100 Hz range), adequate algorithm 
to eliminate motion artifacts, maximum gain (85-90%), 
medium persistence, no angulation box]. Thus, flow 
can be demonstrated at least in the peripheral zone 
of the tumor mass, which allows confirmation of its 
solid character leading to indication for biopsy.

Magnetic resonance imaging
According to various series(5-7) TNBCs are visua-

lized on MRI as round or oval masses with ring-like 
uptake pattern, sometimes with septa increased 
uptake in the lesion center(6), with wash-out curve, 
and marked hyperintense signals on T2 views. This 
latter finding is attributed to fibrosis foci or necrosis 
in these tumors(7).

The 41 cases with available RMI correspond to 
nodules/masses, of which 53%(22) was characterized by 
a ring-like pattern of contrast agent uptake. All tumors 
appeared hyperintense on T2-weighted sequences, 
and 12 (29%) markedly hyperintense (Figure 3 A-f). 
Twenty-six (63%) of them were located in the posterior 
third of the gland, in pre-pectoral location as commonly 
seen (62%) in tumors from BRCA1 mutation carriers(8).

Although MRI revealed 100% of TNBCs, in our daily 
practice this method does not play an important role in 
early diagnosis. According to our institutional protocol 
most breast resonances are performed preoperatively, 
after percutaneous biopsy and constantly after every 
ultrasonographic examination. However, it may be of 
interest in the evaluation of high-risk young patients.

As described before, the ring-like pattern of con-
trast agent uptake in this series does not necessarily 
mean tumor necrosis or central fibrosis; it could be the 
consequence of a post-biopsy intralesional hematoma.

Limitations
Limitations of the study include its retrospective 

nature along with the large number of patients (41) that 
could not be included because they did not comply with 
the inclusion criterium concernig  to have, at least, two 
of the diagnostic modalities (Mx, US or MRI). In the 
future it would be possible to conduct a comparative 
study, considering all types of cancers for assessing 
the specificity and sensitivity of TNBCs echographic 
pattern described in this work. Despite its limitations, 
our review shows that this unique phenotype of breast 
cancer may be associated with a particular pattern in 
the different imaging modalities, thus allowing timely 
suspicion of breast cancer and indication for biopsy.

Conclusion
Ttriple-negative cancers, of particular biological 

behavior and clinically more aggressive, are visualized 
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on images mainly as nodules/masses and often in 
young patients. They can be occult on Mx or generate 
an image of benign morphology. Although MRI identifies 
suspicious findings with some characteristic features 
(ring-like uptake pattern, marked hyperintense signal 
on T2 views, deep location), it represents a method 
scarcely available or, as in our practice, it is not re-
levant in the early diagnosis given that according to 
protocol it is performed after percutaneous biopsies 
in patients with already available histology.

US examination is a valuable diagnostic method, 
widely available. Color Doppler allows to suspect TNBCs 
in front of a solid single nodule, markedly hypoechoic 
with posterior signal reinforcement and well-defined or 
blurred contours that appears as hypo- or avascular 
mass (or vascularised at the periphery, but lacking 
central vessels) with multiple afferent pedicles.
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