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MRI VIABILITY PROCEDURE

! Insert Peripheral IV
! Place Patient In Scanner
! Scout Images
! Cine Images
! Inject Gadolinium
! Wait 10-15 Minutes
! Delayed Enhancement 
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Mechanism of HE
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Mechanism of HE

Acute 
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Chronic 
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Mechanism

Absence of viable myocytes which 
exclude gadolinium
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Delayed Enhancement CMR

! Many variants available
! •Readout types

" -fast gradient echo (GRE)
" -steady state free precession 

(SSFP)
! •K-space acquisition

" -2D vs 3D
" -segmented vs single shot
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Viability: Segmented IR TurboFLASH
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• Non-selective 180o each IR pulse
• TI adjusted to null normal myocardium post-Gad

9

R

ECG

Trigger

R R

trigger
delay

. . .

Mz Infarct

Mz Normal
Myocardium

• 25 lines per data collection segment (184ms)
• TI is from IR pulse to middle of data segment
• Linear-filling of K-space within each segment
•TR includes both TI and data segment
•Gated to diastole  with Trig Delay
•Triggered on every other cardiac cycle

! ! ! ! ! !
|! |! |! |! |! |!
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Adjusting Inversion Time
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Adjusting Inversion Time
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Cine Frame
(prior to Gadolinium)

Delayed 
Enhancement
(2 mins post Gad)

Imaging Time After Gd

Delayed 
Enhancement

(17 mins post 
Gad)
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Poor Breath-Holding and/or 
Arrhythmia

?? ??
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Segmented IR-TFL, 25 seg,
135 lines, 12 beats,
BW/pixel = 140Hz,
TE = 4.3ms, TI = 300ms

Single-Shot IR-TrueFISP,
112 lines, BW/pixel = 975Hz,
TE = 1.2ms (asym echo),
TI = 360ms

??

Segmented IR-TurboFLASH
versus

Single-Shot IR-TrueFISP
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Phase Sensitive Reconstruction (PSIR)

The ”reference” data is used to:
! resolve the sign of longitudinal 

magnetization of a tissue 
species following the inversion 
preparation (e.g. used to 
determine if a tissue is at, 
above, or below zero/null 
point)

! remove background phase 
from off-resonance effects or 
arising from surface 
coils/receivers.

Kellman et al. MRM. 2002, 47:372Ð383
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Typical Parameters
Parameter 1.5T 3.0T

Gadolinium dose 0.15 mmol/kg 0.15 mmol/kg

FOV 300-380 mm 300-380 mm

In-plane voxel size 1.5-1.8 x 1.5-1.8 mm 1.5-1.8 x 1.5-1.8 mm

Slice thickness 6-8 mm 6 mm

Flip angle 20-30° 15-25°

Segments 13-31 25-40

Inversion time (TI) Variable Variable

Bandwidth 90-250 Hz/pixel 200-450 Hz/pixel

TE (echo time) 3-4 msec 2-3 msec

TR (repetition time) 8-9 msec 4-5 msec

Gating factor 2 2

K-space ordering Linear Linear

Fat Sat No No

Asymmetric echo Yes Yes

Grad moment refocusing No No

Parallel Imaging None None
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Technical Tips
! Tachycardia

! image every third beat to allow longitudinal recovery or 
! give additional contrast to increase T1 recovery or normal 

myocardium

! Bradycardia
! May be able to image everysingle heart beat

! Difficulty Breath holding
! IR GRE segmented with multiple averages
! SSFP segmented
! IR SSFP Single Shot

! !""#$%#&'(
! IR SSFP Single Shot
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