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Introduction 

T1 mapping, a pivotal technique in cardiovascular 

magnetic resonance imaging (MRI), has emerged 

as a transformative tool in the evaluation of 

myocardial tissue characteristics. Unlike traditional 

imaging methods, which often rely on qualitative 

visual interpretation, T1 mapping provides 

quantitative data about tissue properties, offering 

clinicians a more precise and objective method for 

assessing myocardial disease. As cardiac MRI 

continues to advance, T1 mapping stands out by 

enabling the early detection of diffuse myocardial 

abnormalities that might be missed by conventional 

techniques.T1 mapping measures the longitudinal 

relaxation time (T1) of myocardial tissue. It 

provides pixel-wise quantification of T1 values 

across the heart, typically displayed as color-coded 

maps. This allows clinicians to detect subtle 

changes in tissue composition, including fibrosis, 

edema, or infiltration, which are hallmarks of 

various cardiac pathologies. Native T1 mapping— 

conducted without contrast—can reflect the tissue's 

intrinsic characteristics, while post-contrast T1 

mapping, particularly when combined with 

hematocrit values, enables the calculation of 

extracellular volume (ECV) fraction. ECV 

quantification has become a valuable biomarker for 

diffuse myocardial fibrosis and infiltrative 

cardiomyopathies such as amyloidosis. 

 

The advantages of T1 mapping are particularly 

evident in its ability to characterize myocardial 

tissue in conditions where traditional late 

gadolinium enhancement (LGE) imaging may be 

limited. LGE relies on the accumulation of contrast 

agents in regions of increased extracellular space 

and is most effective for detecting focal myocardial 

fibrosis. However, it has limitations in identifying 

diffuse fibrosis, where the contrast between normal 

and abnormal tissue is insufficient. T1 mapping 

overcomes this limitation by directly measuring 

tissue relaxation times, thus detecting both focal 

and diffuse changes. In diseases such as 

hypertrophic cardiomyopathy (HCM), dilated 

cardiomyopathy (DCM), myocarditis, and 

Anderson-Fabry disease, T1 mapping provides 

critical diagnostic and prognostic information. 

 

In hypertrophic cardiomyopathy, T1 mapping has 

shown increased native T1 values in patients with 

fibrosis, even in regions appearing normal on LGE. 

Similarly, in DCM, elevated T1 values correlate 

with diffuse interstitial fibrosis and are associated 

with adverse clinical outcomes. T1 mapping is also 

useful in detecting early myocardial involvement in 

systemic diseases. For example, in Anderson-Fabry 

disease, which involves glycosphingolipid 

accumulation, patients often show abnormally low 

native T1 values due to lipid infiltration—a unique 

finding among cardiac conditions. This 

characteristic T1 profile can facilitate early 

diagnosis and monitoring of treatment response. 

 

Infiltrative disorders such as cardiac amyloidosis 

benefit substantially from T1 mapping. These 

conditions typically show markedly elevated native 

T1 and ECV values, reflecting extensive interstitial 

expansion from amyloid deposition. These values 

not only aid in diagnosis but also provide important 

prognostic information. T1 mapping can monitor 

disease progression and response to therapy, 

making it a valuable tool for managing chronic 

cardiac conditions.Myocarditis, an inflammatory 

condition of the heart muscle, is another area where 

T1 mapping has demonstrated considerable 

promise. Traditional diagnostic methods often lack 

sensitivity, especially in chronic or mild cases. 
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Native T1 mapping offers a sensitive method for 

detecting myocardial inflammation and edema 

without requiring contrast administration. This is 

especially beneficial in patients with 

contraindications to gadolinium-based agents, such 

as those with advanced renal dysfunction. 

 

T1 mapping also plays a critical role in cardiac 

transplant patients. Surveillance for cardiac 

allograft rejection typically involves 

endomyocardial biopsy, an invasive and potentially 

risky procedure. Studies have shown that T1 

mapping may offer a non-invasive alternative, with 

native T1 and ECV values correlating with 

histopathological findings of rejection. This non- 

invasive strategy could reduce the need for 

repeated biopsies and improve patient comfort and 

compliance.Technological advancements have 

made T1 mapping more reliable and widely 

available. Several pulse sequences are used for T1 

mapping, with Modified Look-Locker Inversion 

Recovery (MOLLI) being one of the most 

commonly employed due to its balance of accuracy 

and acquisition speed. Newer variants, such as 

shortened MOLLI (ShMOLLI) and saturation 

recovery single-shot acquisition (SASHA), aim to 

address specific limitations like heart rate 

dependence and accuracy in high T1 value ranges. 

Each technique has strengths and trade-offs, but 

ongoing research continues to optimize their 

application in clinical practice. 

 

Conclusion 

T1 mapping represents a paradigm shift in cardiac 

imaging, offering quantitative, reproducible, and 

clinically meaningful data about myocardial tissue 

health.  Its  ability  to  detect  diffuse  fibrosis, 

inflammation, and infiltration enhances diagnostic 

accuracy across a broad spectrum of cardiac 

diseases. While challenges remain in 

standardization and interpretation, ongoing 

research and technological innovation continue to 

expand its capabilities and accessibility. T1 

mapping not only deepens our understanding of 

myocardial pathology but also paves the way for 

personalized, non-invasive, and data-driven 

cardiovascular care.. 
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