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Case 1

• 57 year old woman with a history of controlled 

hypertension and prior breast cancer who presents with 

heart failure

– Echo showed LVH, diastolic dysfunction, EF 55%.

– Symptomatic improvement with diuretics.

– Nuclear stress test – negative for ischemia.

– Readmitted with heart failure exacerbation 8 months 

later

– Labs: BNP 867, troponin 0.14



2D Echocardiogram



Doppler Echocardiogram

E/E’ average = 15



Questions

• What does your differential diagnosis include?

• What imaging modalities can help you determine the 

underlying disease?

A) 3D Echo

B) Cardiac CT scan

C) Strain 

D) Cardiac Catheterization

E) Cardiac MRI



Average
GLS

-10.6%

GLS -11.1%

GLS -9.4%

GLS -11.0%



Cardiac MRI 



Discussion

• What is the diagnosis? 

• What are the “typical” findings of each diagnostic 

modality for this disease?

• What are the advantages and disadvantages of each 

imaging modality?



Falk, et al. Circ CV Imaging. 2014.
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Diagnosis: Role of GLS

Sun et al. AJC 2009
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Falk, et al. Circ CV Imaging. 2014.



Maceira, A. M. et al. Circulation 2005;111:186-193

Systemic Amyloidosis



MRI Patterns of LGE and T1 maps

Karamaitsos, et al. JACC. 2009. 

Fontana, et al. iJACC 2014.



Case 2A

• 23 year old female with melanoma and a known RA 

catheter undergoes an echocardiogram





Discussion

• What is your differential diagnosis and what imaging 

tests would you order next (if any)?

A) 3D Echo

B) CT scan

C) Transesophageal echocardiogram (TEE)

D) Cardiac MRI

E) No additional imaging

• What are the advantages and disadvantages of each?





Case 2B - What is THIS?  
32 yo breast cancer patient 





Questions

• What is this mass?

A) Tumor

B) Thrombus

C) Eustachian Valve or Chiari Network (normal variant)

D) Need more information



Questions

• Would you obtain additional imaging?

A) Yes, TEE

B) Yes, cardiac CT scan

C) Yes, cardiac MRI

D) No, nothing else is needed







Case 2C - What is THIS?
45 yo breast cancer patient on tamoxifen 

Would you obtain additional imaging?



Questions

• What is this mass?

A) Tumor

B) Thrombus

C) Eustachian Valve or Chiari Network (normal variant)

D) Need more information



Questions

• Would you obtain additional imaging?

A) Yes, TEE

B) Yes, cardiac CT scan

C) Yes, cardiac MRI

D) No, nothing else is needed



Cardiac MRI





Cardiac MRI Findings for Masses
SSFP T2W T2W/ 

Fat sat
T1W Perfusion DE (post 

contrast 
T1 wt)

Lipoma High High Low High No High

Cyst High Low Low Low No Low on 

PSIR

Mass Variable High High High Mostly Yes Yes

Thrombus Low High in 

acute, Low 

in chronic

High in 

acute, Low 

in chronic

Low No No

Altbach, et al. Echocardiography 2007.
Braunwald Textbook of CV Disease.2007.



CT and MRI Findings for Masses

Altbach, et al. Echocardiography 2007.
Braunwald Textbook of CV Disease.2007.



Case 3

• The patient is a 58 year old female with Her2+ left sided 

breast cancer undergoing therapy with doxorubicin (240 

mg/m2) and cytoxan, followed by taxol and herceptin.

• Her baseline and post-doxorubicin echocardiograms 

demonstrate a normal left ventricular ejection fraction 

and normal diastolic function.







Average
GLS

-13.8%

GLS -13.4%

GLS -11.7%

GLS -16.5%



Prior 3 Month Study…



GLS -19.9%GLS -19.5%

GLS -16.7%

Average
GLS

-18.7%



Questions

• Is strain helpful?  

A) Yes

B) No

• What is the role for additional imaging?



Cardiac MRI – Potential Findings



Case 4

• The patient is a 56 year old female with metastatic lung 

adenocarcinoma who presents with dyspnea.  She 

undergoes an echocardiogram for further evaluation.







Questions

• Would you obtain additional imaging?

A) Yes, TEE

B) Yes, cardiac CT scan

C) Yes, cardiac MRI

D) Yes, cardiac catheterization

E) No, nothing else is needed



Coronary CT 



Cardiac MRI 



Cardiac MRI 



She returns for followup 5 months later 
with persistent fatigue…

What do you do now? 





Discussion and Case Followup

• Diagnosis? 

• Management?



Thank You!









Additional Slides

Falk, et al. Circ CV Imaging. 2014.



Tumor Versus Thrombus?

Would you obtain additional imaging?
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The simplest form of tissue characterization involves 

differentiation of fat from water:

Protons exhibit different characteristics when bound to 

carbon vs. oxygen

Fat infiltration in ARVC



Aspect of tissue characterization:
Effect of gadolinium on protons

Gadolinium effectively shortens the T1 relaxation time of 

nearby protons, thereby increasing the signal intensity on 

T1-w images

Gd

Gd

Gd



time

Normal Myocardium

injection
Infarcted Myocardium

Ischemic MyocardiumIschemic Myocardium

First-Pass Delayed 

Enhancement

< 1 min > 5 min

Two Phases of Myocardial 
Enhancement Following Contrast 

Injection



Kim RJ. et al. NEJM 2000;343:1445-53



Strain and Strain Rate

• Strain is a dimensionless index; strain rate is the rate at 

which strain occurs

• Speckle tracking technology commonly used to derive these 

measures

• Enables detection of regional differences; more sensitive 

than EF, but also correlated (R~0.6-0.7)

Marwick, et al. JACC. 2006.

Zhang, et al. JAHA. 2014.



Strain Analyses

• Establish training period and analyses algorithm

• Pre-define 2D views and frame rate for analyses

• Define range of images of acceptable quality and 

perform tracings on entire range

• Standardize measurement protocol to optimize tracking

• Standardize tracing techniques

• Engage in reproducibility analyses Cheng, et al. JASE. 2014.



Implementation of Strain Analyses

Negishi, et al. JACC Imaging. 2014.


