
WHAT?
WHY? 
WHEN? 

MOLLI for Myocardial T1 mapping 

HOW? 
Modi�ed Look Locker Inversion Recovery (MOLLI) sequence acquires a set of images at the diastolic phase to reconstruct a T1 map that allows 
direct T1 quanti�cation. T1 mapping has the potential to detect di�use myocardial structural alterations not assessable by other non-invasive 
means such as late gadolinium enhancement.

Various acquisition algorithms have been explored over two decades since the onset of MOLLI. The most recommended scheme currently is 
5(3)3 due to its invariancy to heart rate. In this 5(3)3 algorithm, two inversion recovery (IR) pulses are employed. The �rst IR pulse, followed by 5 
acquisitions, is also followed by a break of 3 heart-beats. Then, a second IR pulse is applied and with 3 subsequent acquisitions. The acquisition 
is non-segmented, acquired at the diastolic phase when the heart remains relatively stationary. Images are sorted according to inversion time 
(TI) to perform pixel-wise exponential curve �tting to reconstruct a T1 map.

Chia-Ying Liu, PhD

A specialized pulse sequence modi�ed from original Look Locker technique for myocardial T1 mapping.

T1 measurement could be time consuming due to multiple data acquisition successively after magnetization inversion. 
MOLLI techniques enable a fast assessment of myocardial T1 in one breath hold. 

Myocardial T1 mapping provides a non-invasive quantitative tool for tissue characterization in myocardial disease.
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Patient with arterial septal scar (white arrows). 
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Questions from the �eld? 
Q. What factors in�uence native T1 of the myocardium by 

MOLLI techniques?   
A. In addition to the pathological alterations such as �brosis, edema, and 

amyloid, T1 measured with MOLLI technique is also a�ected by some factors:

• The T1 �tting algorithm.
• The magnetic �eld strength: the normal myocardial T1 at 1.5T is around 
900-1100 ms while it is around 1000-1200 ms at 3T. 

• The type of pulse sequences implemented (Gradient echo vs Steady state 
free precession) and the acquisition schemes (number of IR pulses, number 
of acquisitions, etc). 

Q. What are the clinical applications of myocardial T1 mapping?   
A. Myocardial T1 mapping shows early clinical promise particularly in the setting of di�use �brosis. Alteration of T1 by 

MOLLI technique has been demonstrated in various myocardial diseases including hypertrophic and dilated 
cardiomyopathy, amyloidosis, Anderson Fabry disease, etc. While change of T1 is not speci�c for any single disease, it 
might serve as a valuable biomarker in the context of speci�c clinical scenarios.

 

Q. What software can be used for myocardial T1 reconstruction?    
A. Many software packages for cardiac imaging such as MRmap1 are available to process MOLLI images. 

Q. Is MOLLI the only technique for myocardial T1 mapping?     
A. Another technique utilizing saturation recovery preparation has also been developed for myocardial T1 mapping. 

The technique, called saturation recovery single-shot acquisition (SASHA), is, however, less used due to the low SNR 
of saturation recovery preparation. 

Tips, tricks and best practicesPrecautions
• Each single-shot acquisition should be ECG gated to the 

diastolic phase to prevent blurriness of the image. 

• Since the T1 map is reconstructed from a combination of 
serial images, image registration is crucial to ensure good 
quality.    

• MOLLI is for quantitative T1 measurement. To ensure fair 
comparison across studies, protocol conditions should be 
standardized and consistently followed, including a 
consistent method and, when used, dosage of gadolinium 
administration. 

• A reference T1 range based on a speci�c protocol should be 
established in each scanner accordingly.  

Want to stretch your knowledge?
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