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DIFFERENT MODALITIES

[JCardiac MRI
OCardiac PET
|Cardiac CT

Echocardiogram




CARDIAC MRI

[ICMR has many advantages

Daccuracy and reproducibility, no issues with poor acoustic windows like
echo

[ larger field of view and better spatial and temporal resolution than echo
['no radiation

[ ability to characterize myocardial tissue, which helps figure out the etiology
of heart failure like myocarditis, sarcoidosis, amyloid , hemochromatosis

(11t allows comprehensive evaluation of ventricular size and function including
right ventricle and is considered gold standard for LVEF and RVEF

O Very useful for viability testing prior to revascularization

PULSE SEQUENCES - Overview

» Black blood — anatomy
* Spin echo (5E)
+ Bright blood — dynamic and angiography
* Gradient Echo (GE)
* Phase cantrast (PC) — quantify flow
+ Delayed enhancement — infarct/inflammation/infiltration
* 2DSSFP with IR prep
+ Gadolinium assisted MRA — angiography
« 3D fast spoiled GE

+ Tagging — physiology
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7DARK BLOOD IMAGING (DOUBLE INVERSION )
AND FAT SATURATION(TRIPLE INVERSION )
SEQUENCES

Parameter Pulmonary
Heart rate 59 bpm
Stroke volume 117 mi

Cardiac output ~ 6.92 l/min




o Flow {(mlfs)

Through plame pha s conieast g
cine just above soric vaive tips -time curve of flow through seriic vae shawing
IGrward 4 rogurg Tan fiows wHch can b quanified

Regurgitant volume >60 ml as quantified by Doppler echo indicates severe AR?,
Regurgitant fraction >30-33% derived from phase contrast CMR indicates severe AR




| PATTERNS OF DELAYED
ENHANCEMENT AND ETIOLOGY

Ischemic Nonischemic

A. Subendocardial Infarct | A. Midwall HE

DCM HCM Sa
Myocarditis RV Pressure Myocarditis
Overload Anderson-
Fabry's disease
Chagas' disease
B. Transmural Infarct B. Epicardial HE

Anderson-Fabry's

Amyloidosis, Systel lerosis, Post cardiac
| transplantation

NON- ISCHEMIC
CARDIOMYOPATHIES
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" HCM MORPHOLOGY AND >15%
DELAYED ENHANCEMENT PREDICTS







Post Contrast T1 Myocardial Fibrosis

Post-contrast myocardial T, time (ms)

Normal Impaired Restrictive
les et al. JACC 2008;52:1574-1580 R laxati n

NUCLEAR IMAGING IN HEART
FAILURE

* SPECT

* PET

Advantages of PET
Lesser radiation in 3-4 m SEV as compared to SPECT of 9-15 mSEV
Provides Myocardial blood flow and flow reserve

Useful in post transplant patients cardiac vasculopathy and its early
detection

FDG PET can be used for viability
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Table 2. Typical radiation exposure, as measured by effective dose, from rest-stress MPI, CCTA, and
angiography in women. Adapted with permission®

ETT
Typical radiation exposure (by Effective Dose) from cardiac imaging in women 1
Effective dose, mSv
Annual background exposure =3
Invasive coronary angiography =7
Rest-stress MPI SPECT
Dual-isotope MP1 SPECT—should be avoided =22
Technetium Tc 99m (Nal camer. =11
Technetium Tc 99m (CZT camera) x6
Stress-only MP1 SPECT x1-3
Rest-stress MP| PET
Rubidium Rb82 =3 o
Nitrogen N13 x2 Coromary fow maldiskibation
U cCTA
Overall =10
With dose-reduction techniques @85 | 1 1 icssssssssenvensrsnrenrere ..............>
Coronary artery calcium scoring =1-2

Time from ischemia onset
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Spectrum of disease by PETICT to evaluate rest perfusion and metabolism
Normal perfusion and
metabolism
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MYOCARDIAL BLOOD FLOW AND CORONARY
FLOW RESERVE

Palar map for myocardial flow and flow reserve
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CARDIAC CCTA

O High spatial resolution with results in superior anatomical details

[1Less radiation wither newer techniques of prospective gating and less tube
voltage

[1Physiology now available with CT- FFR along with anatomical stenosis at no
extra radiation or scan times

T CARDIAC WWO
ONTRAST WD

P38

Reference 6
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Risk Implications

10-Year Risk of
Nonfatal Mi or
CHD Death

Less a1

Risk
Stratification

Left Anterior Descending Artery Angle: 31.2  DoB: Jun 26 1947

DFOV B.58 cm
BPM:66

5

0.6mm /0 62sp 0.45/
02:33:48 PM

ExNov 30 2018

Right Coronary Artery Angle DoB- Jun 26 1947
DFOV 10.4 cm ExMNov 30 2018
BPM.66 =

0.6mm f0.62sp 0.48/
023348 PM

DoB: Jun 26 1947
ExNav 30 2018
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(A) (8) )
Right Coronary Artery Left Anterior Descending Artery Left Circumflex Artery

Figura 1. Parallol range viaw of the heart

Reference 5

[FFR derived from CCTA images is emerging as a novel noninvasive method
to evaluate lesion-specific drop of CAD.

[1CT-derived FFR is calculated by processing the same images used for
evaluating coronary arteries under resting conditions.

[I'The significance of coronary lesions at hyperemic flow condition can be
estimated by computational flow modeling, and no adenosine is required.
Thus, CT-derived FFR estimates virtual hyperemia for the calculation.

OHence, additional image acquisition, radiation exposure, or
pharmacological stress during CCTA scanning are not necessary for the
computation of FFR from coronary CT.




Reference 4

Pattern of delayed enhancement in amyloidosis

Mid myocardial

Transmural

What is the accepted cut-off of coronary flow reserve
0.5
1

QUESTIONS
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