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Objectives and Goals

Objective
Radiologists should be familiar with the variable imaging appearances of triple-negative breast cancer 
(TNBC), especially the features that overlap with benign etiologies, given the overall poor prognosis of 

this breast cancer subtype.  

Educational Goals
• Describe the prevalence, risk factors, and affected patient populations for TNBC

• Familiarize radiologists with the variable imaging findings of triple negative breast cancer to assist 
with accurate diagnosis

• Review imaging techniques that may identify TNBC

• Review updated management guidelines of TNBC based on imaging findings and tumor biology

Target audience
Fellowship-trained breast and general radiologists who read mammography



PREVALENCE, PATIENT POPULATIONS, & PROGNOSIS OF TNBC

Prevalence

10-20% of all breast cancers 
in the US

Patient 
Populations

Premenopausal women

African American and 
Hispanic females

BRCA 1 carriers

Prognosis

Overall worse prognosis 
than hormone receptor 
positive breast cancers

Higher grade at diagnosis

Greater likelihood of 
recurrence

Greater risk of distant 
metastatic disease



MAMMOGRAPHIC 
APPEARANCES OF 

TNBC



MAMMOGRAPHIC APPEARANCES OF TNBC
More common

Hyperdense mass
(58-79%)

Less common
Mass with calcifications 

(21-30%)
Asymmetry or architectural 

distortion (11-16%)

Uncommon
Calcifications alone 

(5-7%)



MAMMOGRAPHIC APPEARANCES OF TNBC

Round or oval 
mass with 

circumscribed or 
microlobulated

margins

Benign Appearance Suspicious Appearance

Irregular mass 
with spiculated, 

obscured, or 
indistinct margins

TNBC masses may appear benign or 
suspicious on mammography



MAMMOGRAPHIC APPEARANCES OF TNBC

TNBC have rapid growth 
rates and high histologic 
grade. As a result, they 
can present as quite 
large masses at time of 
diagnosis.



Key Teaching Points

•TNBC most often presents as a high-density mass.

•The mass may appear benign or suspicious on mammography.

•TNBC rarely presents as calcifications.

•Masses can be large at time of diagnosis due to the aggressive 

high histologic grade.

MAMMOGRAPHIC APPEARANCES OF TNBC
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ULTRASOUND APPEARANCES OF TNBC

Microlobulated
margins

Indistinct margins

Angular margins

TNBC most often presents as a hypoechoic mass
However, the mass margins are variable

Circumscribed
margins



HYPOTHESIZED PATHOBIOLOGY OF VARIABLE TNBC 
APPEARANCE

• The pathophysiology of the smooth borders is hypothesized to be related to 
the rapidly proliferating tumor (higher Ki67 rate) with pushing borders 
resulting in circumscribed margins (8).

• TNBC with indistinct/spiculated margins have been associated with lower
Ki67 % and positive androgen receptor status.

• Other hypothesized explanations include: 
ØPathologic grade
ØHER2 score
ØAndrogen receptor status



IMAGING APPEARANCE RELATES TO PATHOLOGY

30-year-old AA female with palpable lump in 
the right breast. Ultrasound demonstrates a 
suspicious hypoechoic mass with indistinct 
margins.
Ø Ki67 proliferation rate = 50% 

Ki67 is an immunohistochemical marker of cell proliferation. The higher the Ki67 proliferation rate, the more 
rapid the tumor cells are dividing.

39-year-old AA female with palpable lump in 
the left breast. Ultrasound demonstrates a 
round mass with circumscribed and micro-
lobulated margins.
Ø Ki67 proliferation rate = 90% 



ULTRASOUND APPEARANCES OF TNBC

Posterior Features
• Often lacks posterior shadowing

• Many have posterior enhancement due to:
Ø Homogeneous nature of the proliferating tumor cells

Ø Fluid content within centrally necrotic tumors



• TNBC features can overlap with usually benign BI-
RADS descriptors:
Ø Homogeneous
Ø Round or oval
Ø Circumscribed or microlobulated margins
Ø Posterior acoustic enhancement

ULTRASOUND APPEARANCE OF TNBC CAN 
MIMIC BENIGN ENTITIES



ULTRASOUND APPEARANCE OF TNBC CAN MIMIC 
BENIGN ENTITIES

30-year-old AA female BRCA 1+ with 
palpable lump 

: Triple negative 
invasive ductal carcinoma 

50-year-old Caucasian female, family 
history of breast cancer, new 
asymmetry on mammogram 
Pathology: Benign 
fibroadenoma

Both images 
demonstrate a 

hypoechoic mass with 
microlobulated

margins in parallel 
orientation.

Which one is cancer?



Key Teaching Points

• TNBC usually presents as a hypoechoic mass.

• Variable margins may relate to underlying tumor biology.

• TNBC has overlapping imaging features with benign etiologies, such as fibroadenomas. 

• Maintain a high level of suspicion for new masses in patient populations at high risk for TNBC.

• Premenopausal, African Americans, Hispanics, and BRCA1 carriers

• Techniques are under investigation to differentiate TNBC from fibroadenomas and other breast cancers 

including elastography and radiomics.

ULTRASOUND APPEARANCES OF TNBC
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MRI APPEARANCES OF TNBC

T2 Hyperintensity 
- Related to intra-tumoral necrosis
- Also seen with mucinous tumors, 

fibroadenomas, and cysts

Rim Enhancement
Up to 80% of TNBC with 

circumscribed margins have rim 
enhancement

• Most often presents 
as an enhancing mass

• T2 hyperintensity and 
rim enhancement are 
features associated 
with TNBC that are 
less often seen in 
other breast cancer 
subtypes



MRI APPEARANCES OF TNBC

Persistent kinetics on MRI Washout kinetics on MRI

• Persistent and washout kinetics 
are both seen in TNBC
• The variable kinetics may 

relate to underlying tumor 
biology

• Persistent kinetics is usually 
considered a benign 
enhancement pattern, but has 
been reported in up to 43% of 
TNBC



MRI APPEARANCES OF TNBC

Key Teaching Points

• TNBC most often presents as an enhancing mass on MRI.

• Variable kinetics may relate to underlying tumor biology.

• T2 hyperintensity and persistent kinetics are typically benign features that 

are seen in TNBC.

• Rim enhancement is a relatively unique feature of TNBC.



TECHNIQUES UNDERGOING RESERACH

• Imaging techniques under investigation to differentiate TNBC from 
other breast cancer subtypes and benign entities
ØUltrasound elasticity

§ One study demonstrated TNBC is more likely to be associated with a lower elasticity 
(higher stiffness)

ØRadiomics
§ Definition: A technique that extracts features from radiographic images using data-

characterization algorithms to uncover disease characteristics invisible to the naked eye
§ One study demonstrated a radiomics score based on US texture analysis presented a 

high diagnostic performance in differentiating fibroadenoma and TNBC



METASTATIC AND 
RECURRENT 

DISEASE IN TNBC



METASTATIC DISEASE IN TNBC

• More likely to metastasize than other 
breast cancer subtypes

• Common sites of metastasis are similar 
to other types of breast cancer but 
frequency to each site is slightly 
different:

• Brain (higher in TNBC)
• Lung (higher in TNBC)
• Liver
• Bone 
• Locoregional and distant lymph 

nodes

Osseous 
sternumMediastinal lymph 

nodes

Cytology proven malignant 
pleural effusion

Multiple liver metastases

53-year-old Caucasian 
female with TNBC. PET/CT 
demonstrates thoracic and 
liver metastasis. Brain MRI 
shows multiple metastatic 
brain lesions.

Metastatic brain 
lesions



RECURRENCE IN TNBC
TNBC is most likely to recur within the first 5 years of after diagnosis

41-year-old AA female with TNBC in right 
breast, stage T1 at time of diagnosis. 
Mammogram and ultrasound demonstrate 
a subcentimeter mass in the right breast 
consistent with biopsy proven TNBC.

4 years later patient had biopsy proven right 
chest wall and regional nodal lymphatic 
reoccurrence. Ultrasound demonstrates the 
suspicious mass in the chest wall 
mastectomy site. 

Patient underwent 
neoadjuvant 

chemotherapy, 
bilateral mastectomy 

and adjuvant 
chemotherapy.



TNBC PROGNOSIS

SEER Stage 5-Year Relative Survival 
Rate

Localized 91%

Regional 65%

Distant 11%

5-year relative survival rates for 
triple-negative breast cancer

(Based on women diagnosed with triple-negative
breast cancer between 2010 and 2015)

https://www.cancer.org/cancer/breast-cancer/understanding-a-breast-cancer-diagnosis/types-of-breast-cancer/triple-negative.html



TNBC METASTATIC DISEASE, RECURRENCE, & 
PROGNOSIS

• TNBC more likely to metastasize than other breast cancer subtypes due to 

aggressive nature and less effective treatment options.

• Highest rate of recurrence in the first 5 years.

• Overall poor prognosis (5 year survival rate with distant metastatic disease is 

11%).

Key Teaching Points



TNBC INTERESTING
CASES



Case 1: 48-year-old AA female recalled from screening

Benign appearing mass on 
mammogram
• Round shape
• Microlobulated margins

Suspicious appearing mass 
on ultrasound
• Heterogeneous
• Anti-parallel
• Microlobulated margins

Key Teaching Point
Perform US for a new 
mammographic mass 

TNBC may appear as a 
benign mass on 
mammogram but more 
suspicious on ultrasound



Case 2: 37-year-old AA female with new palpable lump

Mass with partially obscured margins
Hypoechoic mass with angular 
margins

Mass with rim enhancement 
on MRI

Key Teaching Points
• Rim enhancement on MRI is associated with TNBC
• Premenopausal AA females have higher incidence of TNBC



Case 3: 30 y.o. AA female  BRCA 1+ with palpable lump

Posterior acoustic enhancement and 
parallel orientation on US, similar to a 
fibroadenoma

Oval T2 hyperintense mass on 
MRI, similar to fibroadenoma

Oval mass with microlobulated
margins on mammogram 

Key Teaching Points
• TNBC have overlapping imaging features with fibroadenomas on 

mammogram, US, and MRI
• Maintain a high level of suspicion for new masses in patient 

populations at high risk for TNBC: BRCA1 carriers, African 
Americans, and premenopausal women



TNBC TREATMENT
• TNBC cannot be treated with hormone or HER2 directed therapy because it lacks expression of 

hormone receptors and HER2 protein

• Chemotherapy is considered the first line treatment for TNBC

Traditional Treatment Approach 

Neoadjuvant chemotherapy

Surgical excision
+/- radiation

Adjuvant chemotherapy



Developing Biomarker Driven Therapies

• PARP inhibitors
ØGermline BRCA mutation associated breast cancer (gBRCAm-BC)

§ Ex: olaparib and talazoparib

• PD1/PD-L1 checkpoint inhibitors
ØPD-L1 expressing tumors

§ Ex: atezolizumab in combination with nab-paclitaxel or platin base therapy

• Clinical trials
ØMany other therapies under investigation:

§ Androgen receptor blockade
§ PI3k/antiapoptotic kinase (AKT) 
§ Mitogen activated protein kinase (MAPK)
§ Many more

TNBC TREATMENT



TNBC Summary
• High grade tumors with a greater risk of metastatic disease, recurrence, and overall poor prognosis 

compared to other breast cancer subtypes.

• Variable imaging features of TNBC may relate to the underlying tumor biology.

• Radiologists should especially be aware of the benign appearing features of TNBC.

Ø Circumscribed mass 

Ø Posterior enhancement and/or lack of posterior shadowing

Ø Persistent kinetics

• Maintain a high index of suspicion for TNBC in patient populations that have higher rates of TNBC.

Ø Premenopausal 

Ø AA or Hispanic females 

Ø BRCA1 carriers

• Imaging appearance and biomarkers may predict response to chemotherapy which is the mainstay of 
TNBC treatment; however, newer biomarker directed therapies are under investigation.
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