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Target Audience 
Investigator who has interests in the higher spatial/temporal resolution of IntraGate FLASH (IG-FLASH) cardiac imaging and the applications using Wideband 
MRI technique. 
 
Purpose 
Non-invasive self-gated IntraGate FLASH sequence (IG-FALSH) was used to examine regions of interest with periodic motions such as cardiac imaging that 
suffers from heartbeat or liver imaging that might have respiratory artifacts. Moreover, self-gated sequence could determine the information from the phase of 
periodic motion by using the extra navigator. Therefore, IG cardiac cine imaging helps researchers to determine the heart structure either from its morphology or 
dynamics. However, IG sequence requires the hundreds of repetitions to minimize the motion artifact and hence was impractical to study the functions of heart 
with high spatial or temporal resolution. Single Carrier Wideband MRI (SCWB) which was introduced by Huang et al. has been proved to accelerate the scan time 
from 2 folded to 12 folded according to the application [2]. It could acquire the information from different location in the same time by using the broader 
bandwidth and an additional separation gradient during the receiving period to avoid the signal overlap from each location. In this study, we are aiming to speed up 
the IG-FLASH scanning on cardiac imaging with a 2-fold SCWB acceleration (W=2). Furthermore, we traded the scan time reduction for higher spatial resolution 
to study the cardiac anatomy and it functions. In the comparison, IG-FLASH without acceleration by Wideband technique is examined. 
 
Methods 
All cardiac imaging of healthy Sprague-Dawley rats were taken on a 7T animal MRI system (Bruker, Ettlingen, Germany, Figure 1.c) with a four-element 
receive-only cardiac coil array (Figure 1.d) and a transmit-only volume coil (Figure 1.e) . The coronal view contained the valve and papillary muscle was chosen, 
the exactly location was display in figure 1 a. & b. We adapted W=2, SCWB to conventional IG-FLASH with adding a separation gradient to avoid the overlapped 
signal. The scanning parameters of IG-FLASH and SCWB-IG-FLASH are listed below: repetition time 20.0 ms; echo time 2.4 ms; field-of-view 5.0×5.0 cm2, 
spatial resolution was 260×260 μm2 in conventional IG-FLASH imaging and improved the resolution to 130×130 μm2 in W=2 SCWB IG-FLASH imaging; slice 
thickness 0.8 mm and 350 repetition per slice, the total scan time is 16.8 minutes.  
 
Results and Discussion 
Figure 2 shows the results of self-gating cardiac imaging by using W=2 SCWB technique. The reduced scan time was trade to acquire the higher spatial resolution 
(from 260 x 260 um2 to 130 x 130 μm2). Hence, there are much more anatomical details in SCWB-IG-FLASH, for example, the upper row of Figure 2 
demonstrates during the stage of ventricular filling, that papillary muscle and chordae tendineae could be seen in SCWB-IG-FLASH (Figure 2.c) rather than 
conventional IG-FLASH (Figure 2.b); the lower row of Figure 2 demonstrates the stage of late diastole, obvious atrioventricular valves opening were observed in 
SCWB-IG-FLASH. Our result demonstrates the first attempts to implement Wideband technique on the self-gating sequence. With the cine, it is helpful to look 
into the anatomical details along cardiac cycle so that cardiovascular diseases are easier be diagnosed. For instance, heart valves defects, the rupture of papillary 
muscles or chordae tendineae lead to a valve dysfunction. 
 
Conclusions 
In this preliminary study, we first demonstrate the capability combining W=2 Wideband technique with self-gating IG-FLASH sequence. Moreover, the trading 
from scan time reduction to the higher spatial resolution reveals the fine structures such as valve, papillary muscles and chordae tendineae. We are looking into 
higher acceleration factors to obtain higher spatial or temporal resolution imaging, translating the technique in to clinical study and benefiting the patient who are 
suffering from cardiovascular disease in the near future. 
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Figure 1. (a) the sagittal view of the selected slice. (b) the axial view of 
selected slice, the slice was chosen to cover the valve and papillary muscle. 
(c) the bruker 7T biospec 70/30 system. (d) the transmit only volume coil 
was used to excited the RF signal. (e) The received only cardiac phased 
array coil was used to receive the cardiac signal, and it was place on a 
designated holder. 
 

Figure 2. (a) Full field-of-view 5.0×5.0 cm2 of rat heart. (b)(c) 
IG-FLASH and SCWB-IG-FLASH in the ventricular filling stage (d)(e) 
IG-FLASH and SCWB-IG-FLASH in late diastole. The IG-FLASH 
spatial resolution is 260×260 μm2 and SCWB-IG-FLASH is 130×130 
μm2. In the phase 1, IG-FLASH papillary muscle is barely see from the 
image while the papillary muscle and chordae tendineae can be clearly 
observed in SCWB-IG-FLASH. In the late diastolic stage, valve open is 
obvious in SCWB-IG-FLASH. 
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