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ABSTRACT 

Left ventricular hypertrophy and myocardial fibrosis frequently occur in patients with end-stage renal 

disease receiving hemodialysis therapy and are associated with poor prognosis. Native T1 mapping is 

a novel cardiac magnetic resonance imaging technique that measures native myocardial T1 relaxation, 

a surrogate of myocardial fibrosis. Here we compared global and segmental native myocardial T1 time 

and global longitudinal, circumferential and segmental strain, and cardiac function of 35 hemodialysis 

patients and 22 control individuals. The median native global T1 time was significantly higher in the 

hemodialysis than the control group (1270 vs. 1085 ms), with the septal regions of hemodialysis 

patients having significantly higher median T1 times than nonseptal regions (1293 vs. 1252 ms). The 

mean peak global circumferential strain and global longitudinal strain were both significantly reduced in 

hemodialysis patients compared with controls (–18.3 vs. –21.7 and –16.1 vs. –20.4, respectively). 

Systolic strain was also significantly reduced in the septum compared with the nonseptal myocardium 

in hemodialysis patients (–16.2 vs. –21.9) but not in control subjects. Global circumferential strain and 

longitudinal strain significantly correlated with global native T1 values (r = 0.41 and 0.55, respectively), 

and the septal native T1 significantly correlated with the septal systolic strain (r = 0.46). Thus, 

myocardial fibrosis may be assessed noninvasively with native T1 mapping; the interventricular septum 

appears to be particularly prone to the development of fibrosis in hemodialysis patients. 

COMMENTS 

Postmortem and biopsy studies have demonstrated that patients with chronic kidney disease (CKD), 

and end-stage renal disease (ESRD) on hemodialysis (HD) have high levels of interstitial myocardial 

fibrosisThis pattern of fibrosis is greater in HD patients than in patients with milder CKD and is 

progressively more severe with increasing dialysis vintage. Interstitial fibrosis progresses over time to 

irreversible replacement fibrosis and fibrosis does not fully reverse in patients who undergo renal 

transplantation. 

Myocardial fibrosis in HD patients has been shown to be highly arrhythmogenic and contributes to the 

high incidence of sudden cardiac death in this patient group.  
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Although left ventricular ejection fraction (LVEF) is an important measure of cardiac function, it is well-

known that its prognostic value in HD patients is limited when in the normal range. 

Cardiac magnetic resonance (CMR) imaging studies have shown that global myocardial strain is 

reduced in patients with CKD and ESRD. Native T1 mapping offers a potential method of quantifying 

myocardial fibrosis (both diffuse interstitial and replacement myocardial fibrosis) in patients with 

advanced CKD and in patients with ESRD on dialysis without the need for gadolinium-based contrast 

agents. 

In this study, the authors hypothesized that native T1 time would be increased and be associated with 

impaired myocardial strain in HD patients compared with control patients. 

They show that native T1 time is significantly higher in patients with ESRD on HD than in control 

subjects, and this is associated with a global reduction in myocardial strain. Native T1 is related to 

water content of the relevant tissue.  

In conclusion, native T1 times are significantly higher and systolic strain is significantly reduced in HD 

patients compared with control patients. Native T1 times are highest, and strain values are most 

impaired in the interventricular septum. Further studies are required to assess any contribution of 

myocardial edema to native T1 times and assess the correlation between native T1 and histologic 

fibrosis in the HD population. 
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