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Objectives

●Discuss latest advances in Cardiac Imaging modalities, and the effect on 
Cardiovascular outcomes  

○ ECHO: Transthoracic & Transesophageal
○CT : Calcium score, Coronary CTA, CT-FFR
○Cardiac MRI



Advances in Echocardiogram: 

1. Evaluation of Cardiac Function: 
a. Systolic & 
b. Diastolic

1. Valvular Heart disease



Cardiac Function: Systolic 

●Cardiac function is a major determinant of Prognosis



3D ECHOCARDIOGRAPHY



One-dimensional A-mode and M-mode techniques, -
developed to 2D and 3D echocardiography



3D Echo



3 D : Volumes and EF
●Live 3 D
●1-4 beat acquisition
●Low frame rate

●Patient motion
●Patient breathing
●Arrhythmias
- Can cause artifact and  lower image quality.



3D ECHO vs Cardiac MRI: EF 
comparison



more… 3 D: Applications:

●Mitral valve 
●Aortic valve 
●Interatrial septum : PFO/ASD



3 D: Valvular dysfunction
●Full volume/ 3 D- Zoom 
● color filters can be used to 

eliminate low velocity dopplers 
that obsures the origin of the MR 
jet. 

●Limitations: 
○ Low temporal resolution
○ Stitch and drop out artifacts- that 

could simulate some pathologies.



3D ECHO APPLICATIONS

●Disease Diagnosis: Assessment of anatomic and functional pathology
●Guide Interventions (percutaneous and Surgical)
●Assessing the intervention results
●Assessing LV and RV volumes and EF. 



Diastolic Dysfunction



Diastolic Dysfunction: Prognosis



Diastolic Dysfunction:

●Doppler echocardiographic 
techniques: 

: offer high temporal resolution.

●Assess diastolic function and 
ventricular filling pressures :
○Doppler mitral inflow dynamics and 
○Tissue Doppler (septal and lateral). 



Strain Imaging: Echocardiogram



Radial
& Longitudinal 

Regional & Global 

Time to Peak strain

Pathology



ECHO STRAIN IMAGING: Myocardial 

Perfusion:



STRAIN IMAGING:  SYSTOLIC FUNCTION



Cardiotoxic Chemo- agents/ Radiation

Anthracyclines 

HER2 Inhibitors

VEGF Inhibitors

Bcr‐Abl Kinase Inhibitors

Proteasome Inhibitors

Immune Checkpoint Inhibitors





EARLY DETECTION: 

: Normal values< -18



Other applications for Strain Imaging

●Amyloidosis
●Undifferentiated LV Hypertrophy
●Valvular dysfunction: Aortic stenosis
●Ischemic Heart disease



Cardiac MRI: 
Current gold
standard 

: Chamber quantification
: Volumes
: Ejection fraction



Cardiac MR in CARDIOMYOPATHIES

●CLINICAL USES: 
○ Ischemic /Non ischemic
○Acute Myocarditis
○Hypertrophic cardiomyopathy
○Ventricular Non compaction
○Arrhythmogenic cardiomyopathy
○Cardiac sarcoidosis
○Cardiac Amyloidosis
○Myocardial siderosis

●IMAGING TECHNIQUES:

○Cardiac Volume/ mass and function 
(Cine imaging)

○Cardiac structure and anatomy (static 
imaging)

○Tissue characterizations
■ Late gadolinium enhancement
■ T1,T2,T3, Fat saturation

○Resting perfusion



Cardiac MRI:
late gadolinium enhancement Patterns

○ Ischemic /Non ischemic
○Acute Myocarditis
○HOCM
○Non compaction
○ARVC
○ Sarcoidosis
○Amyloidosis
○Myocardial siderosis



Cardiac Imaging in Coronary Artery Disease 

●The standard for detecting ischemia with noninvasive imaging techniques 
has been :
○ Stress testing with echocardiography and nuclear perfusion techniques. 

●Cardiac MRI : Perfusion
●Calcium scoring
●Coronary CT Angiography



Identifying Total Cardiovascular Risk

●Ischemia and Heart failure (Low EF) 

Shift of   focus to Total Cardiovascular Risk

●Risk assessment by identifying the phenotype :
○Coronary calcium/ atherosclerosis
○ Left ventricular hypertrophy and 
○Diastolic dysfunction. 





Calcium score: 



Increasing CAC predict Mortality!
-Budoff et al JACC 

2007

Higher the Ca score, 
Higher the mortality risk



PRIMARY PREVENTION: 
ASPIRIN. STATIN



Suggested Algorithm for use of CAC 
scoring



CORONARY CT ANGIOGRAM



Applications of CCTA

- Emerging as a first-line diagnostic modality for coronary artery disease 
(CAD) in ED/ Clinic/ Pre Op: cardiac status

- United Kingdom in 2016 and European Society of Cardiology.
- effective, safe, and rapid modality for ruling out CAD (JACC , 2020)





- Plaque volumes (in mm3) 
- Total plaque, calcified plaque, noncalcified plaque and low-

attenuation plaque (defined by an attenuation of <30 Hounsfield 
units [HU]).





CCTA:

Disadvantages include : 

reduced image quality in patients with morbid obesity, 

dense calcifications, 

Artifacts with : multiple or small-diameter stents, elevated heart rates, or 
arrhythmia; 

the need for intravenous contrast, which may be nephrotoxic; 

and the risk of excess downstream testing.



FFR CT: Flow functional reserve

●provides an anatomical and 
functional assessment. ”

●“fluid dynamics-based CT 
FFR ……..detecting lesion-
specific ischemia, especially 
in intermediate lesions”







STABLE 
CHEST 

PAIN AND 
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CAD 





Cardiac testing and Radiation risk!



Interventional Imaging

●Transesophageal echo for placement of 
○TAVR & TEER



Transcather Aortic Valve Replacement 
(TAVR)



●No significant 
difference in survival 
between implant 
strategies after a 
year of follow up;

● Minimal access 
strategy was 
associated with 
significant cost 
reduction  



●No significant 
difference in survival 
between implant 
strategies after a year 
of follow up;

No significant difference 
in survival/ Paravalvular 
Regurgitation



TAVR and Prognosis



Moves Like Jagger !







Degenerative /Barlow s





Prolapse









Machine learning in Cardiac Imaging:
“profound impact of AI in cardiovascular 
imaging will have monumental effects on 
clinical care. 



Machine learning in Cardiac Imaging

PROs … are the.. CONs !!

●ML algorithms will connect information from multiple sources in a 
seamless transition. 

● It will automate several tasks which will provide more time for patient 
interactions for cardiologists.

● It will greatly augment the workflow and ultimately improve medical 
management. 

●AI and ML-driven algorithms are no longer a possibility but an 
inevitability in the field of cardiovascular imaging.”

● Excerpt From: Partho P. Sengupta. “AI in CV Imaging.” iBooks.



Thank you.


