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Disclaimer

The articles contained in this magazine are provided solely by the authors, and the author(s) of each article
appearing in this magazine is/are solely responsible for the content thereof as well as personal data, which is used
anonymously or in compliance with applicable data privacy laws or regulations. United Imaging Healthcare makes
no representation or warranties, expressly or impliedly, with respect to the accuracy, timeliness, reliability,
legitimacy, applicability, fitness, originality, or completeness of the contents of this magazine. United Imaging
Healthcare assumes no legal responsibility or liability for any error, omission, or illegality with respect to the
material contained within.

All articles contained in this magazine only represent the opinions and views of the authors and do not implicitly
or explicitly represent any official positions or policies, or medical opinions of United Imaging Healthcare or the
institutions with which the authors are affiliated unless this is clearly specified. Discussions of any brand, services,
or products in the magazine should not be construed as promotion or endorsement thereof.

Articles published in this magazine are intended to inspire further general scientific research, investigation,
understanding, and discussion only and are not intended to and should not be relied upon as recommending or
promoting a specific medical advice, method, diagnosis, or treatment by physicians for any particular individual,
nor to replace the advice of a physician or other healthcare professional. Any individual wishing to apply the
information in this magazine for the purposes of improving their own health should not do so without consulting
with a qualified medical practitioner. All patients need to be treated in an individual manner by their personal
medical advisors. The decision to utilize any information in this magazine is ultimately at the sole discretion of the
reader, who assumes full responsibility for any and all consequences arising from such a decision. United Imaging
Healthcare makes no representations or warranties with respect to any treatment, action, or application of
medication or preparation by any person following the information offered or provided within or through the
magazine.

The articles included in this magazine may contain work in progress, which represents ongoing research and
development. Such technologies are not available for sale in China or the United States for clinical use and also
may not be available for such sales in other countries.

Please note that the magazine is intended to be distributed within a limited scope.

If you have any questions about the magazine, or simply wish to reach out to us for any other reasons, you may
contact us at: compliance@united-imaging.com
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1. Introduction

A cancer survivor, as defined by the NCI, encompasses
individuals from diagnosis throughout life. In the U.S., there
were 18.1 million survivors in 2022, projected to be 26 million
by 2040, with 60% surviving past 5 years and 40% past 10
years [1]. Having survived cancer, they face ongoing risks of
treatment-related toxicities and comorbidities that could
compromise their hard-earned quality of life [2].
Cardiovascular toxicity is a major cause of morbidity and
mortality during or after cancer therapy [3,4].
challenging to evaluate cardiotoxicity with cardiac imaging
and circulating biomarkers findings, so clinical heart failure

It is very

may serve as sole reliable evidence of toxicity [3,4,5]. Once
heart failure occurs, near normal cardiac recovery is unlikely,
and even with guideline-directed medical therapy (GDMT),
there continues to be an elevated long-term risk for
cardiovascular issues. Cardiotoxicity may present as tissue
inflammation, fibrosis, edema associated with cancer
therapies or toxicities relating to infiltration into the
myocardial interstitium by various substances like
proteinaceous amyloid fibrils, immune and inflammatory
cells, iron-related deposits, and liposaccharides.

Cardiac MRI (cMRI) is a well-recognized “gold-standard”
quantitative imaging reference. However, cMRI's benefits
outside of academic centers are limited by barriers. To
implement cMRI effectively, experienced technologists who
understand cardiac anatomy and function are needed for
precise imaging such as obtaining appropriate scout scans,
accurate slice placement and precise magnetic focusing
(shimming). Post-processing approaches of cMRI require
time, expertise and dedicated software which are not
typically available in nonacademic institutions, such as global
and regional strain analyses, T1 and T2 mapping,
extracellular (ECV), and late gadolinium
enhancement (LGE; so-called “scar imaging”).

volumes

To make advanced cMRI accessible to all patients, future MRI
scanners should simplify and speed up the entire process.

Automation and Al-enhanced systems will assist
technologists in producing reproducible imaging data and
analyses in less time (Figure 1). This benefits older or sicker
patients and allows for more efficient use of MRI scanners,

improving diagnostic quality and patient management.

2. Scout Scans

cMRI begins with scout scans with breath-holds to obtain the
four standard views (Figure 1). UIH EasyScan™, previously
reported (1), is a new technique enabling a single acquisition
of transverse images in one breath-hold that are quickly Al-
processed into the four standard views for slice placement
(Figure 2). EasyScan™ allows accurate slice planning with
minimal effort and high reproducibility, esp. for less-
experienced technologists. Experienced cMRI technologists
may stick to traditional approach to “tweak” plane positioning,
but when patient movement requires redoing scout scans,
EasyScan™ is the quick and preferred solution.

Magnetic Shimming: To accurately evaluate cardiac
anatomy and functions qualitatively and quantitatively, cMRI
sequences require “magnetic field focusing”, typically
achieved by adjusting the BO field. UIH Alshim™ optimizes
the BO field for the entire cardiac image in one go, delivering
faster better images and improved quantification (Figure 3)
[11.

3. Structural and Functional Metrics

Since 2020, the UIH MR scanner has automatically used Al to
quantify LV and RV size, volume, mass and function. After
initial acquisition of short axis slices (SAX), the MR
technologist verifies or tweaks the segmentation map. The
adjustments propagate through the slices and a table of key
quantitative LV and RV data is generated. Because that
segmentation map was not transferable to other processes
in the previous version, a new Al approach that segments the
LV and RVimages and computes the structural and functional
data is being developed and currently under final testing. In
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the current version, the segmentation maps are available for time maps into maps of abnormal T1 and T2 myocardium

other pipeline processes including: 1) feature tracking estimates and processing of ECV; and 3) mapping and
estimates of global and regional longitudinal, circumferential quantitating LV LGE for tissue viability estimates (“scar
and radial strains; 2) conversion of T1 and T2 (T2%*) relaxation imaging”) (Figure 1).
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4. Myocardial Strain

Global myocardial deformation, i.e., strain imaging, with Al
enhanced speckle into cardiology
management guidelines. Strain estimates in MRI have been
studied for many years using tagging approaches including
DENSE (University of Virginia, Charlottesville, VA) and SENC
(MyoScan; Myocardial Solutions, Inc.; Morrisville, NC). SENC
images are acquired rapidly (6 sec/plane). Al off-line
processing of the images yields a complete report in several
minutes. Alternative non-tagging and Al feature tracking (FT)
methodology are similarly used for off-line post-processing
by CIRCLE Cardiovascular Imaging (Calgary, Canada) and by
UIH. UIH scanners have a built-in data processing approach,
where CINE images are transferred to a powerful multi-GPU
workstation and processed automatically to generate the
report. Al FT methods reprocess the balanced steady state
free precession (bSSFP) CINE images used for structure and
function assessments to obtain strain analyses. This in-line Al

is now integrated

approach saves time by processing the data while the
scanner operating system acquires additional study images.
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5. Myocardial Characterization

The Washington University in Saint Louis -UIH approach to
myocardial characterization enhances the utility of the T1/T2
maps by covering the entire heart (up to 9 slices). Voxels that
deviate 2 or 3 standard deviations above or below expected
nominal myocardial T1 or T2 relaxation times are color-coded
yellow or red, respectively. We retain abnormal
myocardium voxels that are contiguous with two or more
such voxels, eliminating the remaining isolated abnormal and
normal voxels. The resultant color map is superimposed on
a grayscale image slice, offering an easily-interpretable
quantitative abnormal map of each slice. The percent volume
of abnormal myocardium (high and low) is calculated for
each slice and the entire heart. We empirically categorize the
percent volume into ranges of normal, mild, moderate, high,
and very high, and such sensitive, quantitative metrics can
aid cardiomyopathy diagnoses and support longitudinal
progression determinations (Figure 4). Moreover, while T1/T2
maps typically require a short breath-hold per slice, free

breathing sequences for acquiring T1/T2 maps under
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investigation show potential to improve patient comfort
without compromising accuracy of mapping.

T1 maps pre- and post-gadolinium are acquired, segmented,
and aligned to estimate ECV normalized for hematocrit for
each slice and the entire heart. ECV, structural/function
metrics, global longitudinal strain and T1/T2 indexes of
abnormal myocardium form a comprehensive dataset for
characterizing cardiotoxicity associated with myositis,
myocardial edema, and differentiating cardiac fibrosis from
amyloid infiltration (Figures 5, 6). Renal dysfunction can
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preclude the use of gadolinium for ECV estimates. In our
experience, cardiac amyloidosis shows a long insidious
progression associated with T
myocardium and expanding ECV. In the late phase, it is
increased EDV,
increasing wall thickness and diminishing GLS. In contrast to

increasing abnormal
associated decreased LV contractility,

cardiac amyloid infiltration, diffuse fibrosis is associated with
reduced GLS earlier in its progression, often followed by
declining cardiac function, changes EDV, ESV or wall thickness.
Regardless, these diagnoses require confirmation with
biochemical tests, biopsy, or Tc-99m pyrophosphate scan.
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Increased
by 63%

As illustrated in Fig 7 A and B, following the diagnosis of
cardiac amyloid, disease progression can be monitored using
ECV to assess the interstitium expansion effects of fibril
infiltration. Alternatively, serial changes in native T1 map of

8

Increased
by 26%

abnormal myocardium directly reflect fibril accumulation.
This metric eliminates the need for gadolinium contrast, IV
access, recent hematocrit and serum creatinine levels, and
physician supervision. It also shortens patient study time by

ulNNOVATION-GLOBAL (Scientific Magazine of United Imaging Healthcare)



20 to 30 minutes. 8. References
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