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Low-dose Imaging Technique (LITE) MRI: Introduction of a reduced-dosage dynamic contrast enhanced MRI technique in breast imaging.
D. Sheth, F Pineda, G Karczmar, H Abe.
Purpose: To evaluate the diagnostic equivalency of a reduced-dosage dynamic contrast enhanced (DCE) breast MRI technique to standard-dosage utilizing a novel dual-dose injection protocol.
Methods and Materials: Between October 2017 and April 2018, six patients (age range: 18-60) with a total of eight lesions (lesion size range: 0.5-2.0 cm as measured on ultrasound) with imaging features suggestive of a fibroadenoma were imaged. All lesions were ultimately either biopsy-proven or clinically-confirmed to be benign. Each patient underwent an IRB-approved dynamic contrast-enhanced MRI scan utilizing a novel dual-dose injection protocol. Pre-contrast scans including T2-weighted scans and high temporal resolutions scans were obtained. Next, 15% of the contrast was administered with post-contrast imaging including: standard T1 weighted scans and high temporal resolution scans. Approximately 10 minutes later, 85% of the contrast was administered with repeat post-contrast imaging similar to prior.  Two radiologists reviewed the low-dose MR images and high-dose MR images to evaluate for: lesion conspicuity, imaging characteristics and enhancement kinetics. 
Results: In all 8 out of 8 lesions, there was concordance between the low-dose MR images and high-dose MR images in terms of lesion conspicuity and imaging characteristics. While the ratio of the contrast doses administered was roughly 0.18, this was not reflected in the ratios of kinetic parameters. The uptake rate ratio (low-to-high dose) was 1.30 ± 0.39, upper limit of enhancement had a 0.31 ± 0.06 ratio, and 0.35 ± 0.06 for initial area under the uptake curve. Rates of initial uptake measured with low-dose MRI were uniformly and significantly greater than rates measured by the high-dose MRI.  Lesion time-to-enhancement was similar for both doses, with a ratio of 0.91 ± 0.06. Lesion conspicuity was measured as the ratio of the signal increase in the lesion to the signal increase in the surrounding parenchyma. The average lesion conspicuity over the first minute of enhancement had a low-to-high dose ratio of 1.87 ± 0.99.
Conclusion: This preliminary study demonstrates that LITE MRI has the potential to be diagnostically equivalent to standard DCE MRI in breast imaging. 
Clinical Relevance:  Low-dose imaging technique (LITE) MRI can be a promising alternative to standard-dose breast MRI, particularly with recent concerns related to gadolinium deposition.
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	PURPOSE

	To evaluate the diagnostic equivalency of a reduced-dosage dynamic contrast enhanced (DCE) breast MRI technique to standard-dosage utilizing a novel dual-dose injection protocol.

	 

	METHOD AND MATERIALS

	Between October 2017 and April 2018, six patients (age range: 18-60) with a total of eight lesions (lesion size range: 0.5-2.0 cm as measured on ultrasound) with imaging features suggestive of a fibroadenoma were imaged. All lesions were ultimately either biopsy-proven or clinically-confirmed to be benign. Each patient underwent an IRB-approved dynamic contrast-enhanced MRI scan utilizing a novel dual-dose injection protocol. Pre-contrast scans including T2-weighted scans and high temporal resolutions scans were obtained. Next, 15% of the contrast was administered with post-contrast imaging including: standard T1 weighted scans and high temporal resolution scans. Approximately 10 minutes later, 85% of the contrast was administered with repeat post-contrast imaging similar to prior. Two radiologists reviewed the low-dose MR images and high-dose MR images to evaluate for: lesion conspicuity, imaging characteristics and enhancement kinetics. 

	 

	RESULTS

	In all 8 out of 8 lesions, there was concordance between the low-dose MR images and high-dose MR images in terms of lesion conspicuity and imaging characteristics. While the ratio of the contrast doses administered was roughly 0.18, this was not reflected in the ratios of kinetic parameters. The uptake rate ratio (low-to-high dose) was 1.30 ± 0.39, upper limit of enhancement had a 0.31 ± 0.06 ratio, and 0.35 ± 0.06 for initial area under the uptake curve. Rates of initial uptake measured with low-dose MRI were uniformly and significantly greater than rates measured by the high-dose MRI. Lesion time-to-enhancement was similar for both doses, with a ratio of 0.91 ± 0.06. Lesion conspicuity was measured as the ratio of the signal increase in the lesion to the signal increase in the surrounding parenchyma. The average lesion conspicuity over the first minute of enhancement had a low-to-high dose ratio of 1.87 ± 0.99.

	 

	CONCLUSION

	This preliminary study demonstrates that LITE MRI has the potential to be diagnostically equivalent to standard DCE MRI in breast imaging.

	 

	CLINICAL RELEVANCE/APPLICATION

	Low-dose imaging technique (LITE) MRI can be a promising alternative to standard-dose breast MRI, particularly with recent concerns related to gadolinium deposition.
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Low-dose Imaging Technique (LITE) MRI: Introduction of a reduced-dosage dynamic contrast enhanced MRI technique in breast imaging.
D. Sheth, F Pineda, G Karczmar, H Abe.
Purpose: To evaluate the diagnostic equivalency of a reduced-dosage dynamic contrast enhanced (DCE) breast MRI technique to standard-dosage utilizing a novel dual-dose injection protocol.
Methods and Materials: Between October 2017 and April 2018, six patients (age range: 18-60) with a total of eight lesions (lesion size range: 0.5-2.0 cm as measured on ultrasound) with imaging features suggestive of a fibroadenoma were imaged. All lesions were ultimately either biopsy-proven or clinically-confirmed to be benign. Each patient underwent an IRB-approved dynamic contrast-enhanced MRI scan utilizing a novel dual-dose injection protocol. Pre-contrast scans including T2-weighted scans and high temporal resolutions scans were obtained. Next, 15% of the contrast was administered with post-contrast imaging including: standard T1 weighted scans and high temporal resolution scans. Approximately 10 minutes later, 85% of the contrast was administered with repeat post-contrast imaging similar to prior.  Two radiologists reviewed the low-dose MR images and high-dose MR images to evaluate for: lesion conspicuity, imaging characteristics and enhancement kinetics. 
Results: In all 8 out of 8 lesions, there was concordance between the low-dose MR images and high-dose MR images in terms of lesion conspicuity and imaging characteristics. While the ratio of the contrast doses administered was roughly 0.18, this was not reflected in the ratios of kinetic parameters. The uptake rate ratio (low-to-high dose) was 1.30 ± 0.39, upper limit of enhancement had a 0.31 ± 0.06 ratio, and 0.35 ± 0.06 for initial area under the uptake curve. Rates of initial uptake measured with LITETMDSLLC MRI were uniformly and significantly greater than rates measured by the standard dose.  Although this may simply be due to the residual dose remaining from the low dose, this effect could also reflect T2* and water exchange effects (Reference our prostate paper Chatterjee et al Academic Radiol 2018 ) Thus, comparison between  LITE MRI kinetics and standard dose kinetics could add diagnostically useful information. Lesion time-to-enhancement was similar for both doses, with a ratio of 0.91 ± 0.06. Lesion conspicuity was measured as the ratio of the signal increase in the lesion to the signal increase in the surrounding parenchyma. The average lesion conspicuity over the first minute of enhancement had a low-to-high dose ratio of 2.31 ± 1.36. 
Conclusion: This preliminary study demonstrates that LITE MRI has the potential to be diagnostically equivalent to standard DCE MRI in breast imaging. 
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