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Background
Hypertrophic cardiomyopathy (HCM) is a genetic disease characterized by heterogeneous clinical symptoms and able to be visualized by cardiac magnetic resonance (CMR). Late gadolinium enhancement (LGE) represents myocardial fibrosis. There is still a challenge for HCM patients with contrast agent contraindication. T1rho CMR has been reported to determine fibrosis in myocardial infarction. To our best knowledge, no T1rho studies in HCM patients reported. We aimed to explore whether T1rho CMR detects fibrosis in HCM patients.

Methods
Twelve HCM patients underwent T1rho imaging using an ECG-gated T1rho prepared gradient echo(GRE) sequence before LGE imaging. Three short-axis views of T1rho and LGE sequences were obtained from base to apex. T1rho imaging parameters were: TR 3.2 ms, TE 1.52 ms, flip angle 15°. FOV 172 mm × 232 mm, voxel size 1.8 mm × 1.8 mm × 8.0 mm, time of spin locking = 10, 30, 50 ms, and spin locking frequency = 340.6 Hz. Images were analyzed by a custom-made software written in Matlab 7.1. for T1rho relaxation time map. T1rho relaxation times in LGE area and remote area were measured by ImageJ.

Results
LGE was present in 8 patients. T1rho relaxation times of scarring and remote myocardium were summarized in Table 1. The mean T1rho values of LGE and remote areas were 60.2 ms and 42.8 ms respectively. LGE area has the tendency to show higher T1rho than remote area. Because of small sample, no statistical analysis was taken. Furthermore, hyper-T1rho value also located in the area without LGE (Fig. 1).[image: A12968_2015_Article_4397_Fig1_HTML.jpg]
Figure 1T1rho relaxation time and LGE images.(A-D) The LGE area (thick arrow in A) showed higher T1rho value than area without LGE (B and C). However, hyper-T1rho value (thin arrow in B) also presented in some area without LGE(thin arrow in A). LGE, late gadolinium enhancement.





Conclusions
LGE area showed hyper-T1rho values, suggesting T1rho has a potential to detect myocardial fibrosis in HCM patients. Hyper-T1rho values in area without LGE might be explained by diffuse fibrosis. In conclusion, non-contrast T1rho might visualize myocardial fibrosis includes diffuse fibrosis regardless contrast agent contraindication.
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	Patient
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	T1rho-value of LGE area (ms)
	57.4
	59
	60.9
	60.7
	63.1
	55.8
	61.8
	62.7
	N
	N
	N
	N

	T1rho-value of remote area (ms)
	42.4
	40.3
	43.9
	44.1
	41.9
	42.1
	41.9
	42.6
	42.8
	42.3
	44.1
	45.7


LGE, late gadolinium enhancement; N, none.
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