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Introduction: Measurement of myocardial T1 relaxation times with noncontrast magnetic resonance T1 mapping has 
demonstrated its potential to detect interstitial expansion due to myocardial edema and fibrosis. To use T1 mapping for 
characterizing myocardium, it is critical to obtain T1 “normal or standard” values from those who are cardiovascularly 
asymptomatic.  Also, factors that are associated with T1 relaxation times should be investigated. The objectives of this 
investigation were (1) to explore the reference range for T1 relaxation times; and (2) to identify factors that are 
independently associated with T1 relaxation times in healthy individuals. 

Materials and Methods: 92 (38 men) healthy African Americans (AA) aged 27-44 years, without symptoms or clinical 
evidence of cardiovascular disease, with a low Framingham risk and free of diabetes and hypertension were enrolled in 
the study. MRI studies were performed using Siemens 3.0T MR scanner. “Native” (noncontrast) T1 values were obtained 
by modified Look-Locker inversion recovery (MOLLI) sequence (11 source four-chamber view images with one breath-
hold, 17 heartbeats). 1H-MRS was performed to noninvasively quantify myocardial triglyceride content. Univariate robust 
regression models were first fitted to evaluate the crude association between native T1 values and each of the factors— 
including age, sex, total serum cholesterol, HDL-cholesterol, LDL-cholesterol, serum triglycerides, high-sensitivity C-
reactive protein (hsCRP), leptin, cigarette smoking, alcohol use, glucose level, systolic BP, diastolic BP, BMI, 
Framingham risk score, and myocardial triglyceride content individually. Those factors that were significant at the P<0.30 
level in the univariate models were put into the multivariate robust regression models to identify the ones independently 
associated with T1. To examine whether relaxation times influence left ventricular function, multivariate robust regression 
analysis was performed for each parameter, adjusting for heart rate, age, male sex, ACC/AHA new risk score, myocardial 
triglyceride content, and CRP>2. 

Results: The reference range for native T1 relaxation time was in between 1,132 and 1,332 ms with mean of 1,232±51 
ms. The distribution of T1 relaxation time was moderately skewed (skewness=0.79) (Fig 1). No difference in T1 between 
genders. According to robust regression analyses, age and BMI had no impact on T1 relaxation time. The final robust 
regression model indicated that only high-sensitivity CRP >2 mg/dL and myocardial triglyceride content was 
independently associated with T1 relaxation time (Fig 2). T1 relaxation time was significantly associated with LV end-
diastolic volume indexed to BSA. 
Discussions: This study shows that the 95th percentiles of T1 relaxation time was 1,309 ms. Thus, we may use 1,300 ms 
as an optimal cutpoint to define normal range. This study also suggests that inflammation and elevated myocardial fat 
content are associated with increase in native T1 relaxation times. 

 

 

Fig1. Distribution of native T1 Relaxation Time. Fig2. The relationship between Myocardial 
Triglyceride Content and T1 relaxation time. 

Proc. Intl. Soc. Mag. Reson. Med. 23 (2015)    2616.


