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Introduction

Myocardial perfusion imaging (MPI) using either single photon
emission computed tomography (SPECT)/Planar or positron
emission tomography (PET) has been limited by the utilization
of qualitative image interpretation. This qualitative approach
has restricted the use of SPECT/Planar and PET to assessment of
coronary artery disease (CAD) as either present (sensitivity) or
absent (specificity). Consequently, determination of treatment
success has been constrained. The introduction of the first truly
quantitativemethod [1-8] formeasuring CAD andregional blood flow
differences (RBFDs), providing artificial intelligence (AI)/machine
learning (ML) application has been compared with conventional
qualitative imaging [9-10] and was recently demonstrated at the
2018 American Society of Nuclear Cardiology [11] Conference.
The clinical significance and application of this method for BOTH
diagnostic assessment and treatment monitoring and adjustment
(viz. theranostics) is shown here in two cases. The first where

conventional MPI missed critical CAD (lack of sensitivity), which
would have cost the veteran his life had the critical disease not
been caught by FMTVDM and the second where conventional MPI
resulted in invasive coronary angiography, which produced adverse
vascular consequences resulting in the patient being placed on a
balloon pump (lack of specificity).

Case One

FMTVDM finds critical CAD missed using qualitative MPI. A late
middle-aged Caucasian male presented to his community hospital
for evaluation of intermittent retrosternal chest discomfort. He was
scheduled for diagnostic evaluation comparing [9-12] qualitative
MPI imaging with quantitative FMTVDM (Figure 1). Figure 2a
shows conventional MPI qualitative image display with and without
attenuation correction. The clinician/physician interpretation of
the qualitative study was “no evidence of ischemic CAD”. Figure
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2b shows the results displayed quantitatively, in vertical and long- and anterolateral CAD. The patient was referred for coronary
axis views. FMTVDM quantification showed wash-in of the isotope  angiography and PCI (Figure 2c) treatment based upon MPI
(redistribution) demonstrating critical anterior, anteroseptal quantitative analysis.

> FMTVDME®® Provides The First Nuclear Quantitative Method for Nuclear Cardiology and Introduces a New Era for Nuclear Cardiology .
1R.M.Fleming, PhD, MD, JD; *M.R.Fleming, BS; *W.C.Doaley, MD; *A.McKusick, BS Pharm, *T.K.Chaudhuri, MD
g: IFHHI-Omnifieimaging-Camelot, Los Angeles, CA, USA; *Oklahama University Health Selence Center; JEastem Vinginia Medieal Sehosl &

ARTIFICIAL INTELLIGENCE (81) CONCLUSIONS
USING FMTVDME® 1 FMTVDMO® utilizing Al accurascly,
Comparison of the FMTVDMO® True *Measurements made following FPMTVDME® sonsisiencly and regroduobly pruvided
Quantification measarements: Regions tocol {p=3.8110°") were introduced inso T.Rl'.!.'ol '-‘\?_\:.ﬂ HC-"TFON of CADin 7-
2 " protecol {p 1

atiects uoderwent bods EMTVIMOS WITHOUT 150 I." MiA :&ld? tqu:l'.lrnu.m w.lh:n proprietary equations protected by patent . F-Of- inthe '-Mrlﬂﬂ-i\-*llﬂl- ; 2
Protocel and Quaniitaive Coronary Artery m-.1m1nsqmtuua]!y nel.e.:s!r\g and taking up the #366037 sutomatically deriving CFR. The wilization of Al FMT ‘rD.\vlC_ provided
(QCA) Analysis, : |n;f_m~d. isoiope nss_hown in ihe AXTERIOR *These measuremients and sabsequent Necuraie, consistent and reproducible -

regions of myocardiem, while ISCHEMIC derivation of CFR (QCFR/FCFR) were done at quantitative CFR beginning with the TRUE
regions show DIFFERENT results depending QUANTIFICATION of isotope
upon the severity of discase and the undeslying 4008, q ), cam rechatribution using the patentod proprictary
ary feffect. compuany or operator availability, equatioss independent of isotope, camera
RESULTS type (SPECT, PET), camera campany,
operator vanshles or site locstion.

. *Following assessment of each clinical faciliy Y FMTVDMO® provides the FIRST TRULY
P s to determine adequaiely rained persennel, QUANTITATIVE, TRULY Al Musclear
| eem— operatons at 7-Centers of Excellence (COE) Imaging of CAD and CFR introducing a
H 17777777 Were :cm;lch\! b0 condust “stress- ﬁrs'."}lr!.'ss- New Era of Nuclear Cardiology.

/ ‘f", 4"_ ;i ."’ r nnls"ST.Rn‘.Sf-SI.i.H,SS' FMT IJj\i Imaging. REFERENCES
Fiy rE =Outcomes were independent of isolope,
' CAMEra ype, CAMEra COmpany or “stressar™
employed,
*(rutcome snalysis was ohtained using Al
measred and quantitsively derived CFR
(QCFREFCFRC) results using FMTVDMO®
measuremenits and proprietary equstions,
companed with that obtzined from direct QCA.
=The results from the 7-COE yielded regression
aralysis of y={0.8738ex+0.4191, where yethe
| QCFR and x=ihe QCA measumed CFR.
) ’ ; " *The B2 value 0.87582 demonstrated the 7-
COE sccurately, consistenlby and reproducibly
elinseally implemented FMTVDMO® 15 derive
by Al QCFREFCFRO in ALL 300 patients.

FMTVEM®® TRUE QUANTIFICATION of
BLOOD FLOW & METABOLISM

MULTICENTER STUDY METHODS

=300 Men & Women from SEVEN clinical
centers in the USA and Asia, ranging from
21-85 years of age were studied

INTRODUCTION

*The foundational work of nuclear candiclogy
began with Blumgant's 1925 study of
circulation time, Blumgart focused on
quanbilatively measuring isolope change over
timse.

*Since then Nuclear Cardiology has focused an FMTVDME® PROTOCOL
qaalitative image inlerpretstion rsulimg in
sensitivity and specificity issues. FMTVDMO® “stress-first! Ly STRESS-
«A demardd for reducing patient radiation STRESS" imaging sequénce was performed in
exposure has resulted in a call for “stress-firsy/ [Jeach patient'*, following TFMO® camera
stress-anlylstress-siress™ imaging, calibration.

* A preliminary VA stady' demonstrased
FMTVDMEO® “stress-siress™ imaging
statistically out performed the MPI “stress-
rest”™ spprosch, while lowering patient mSv
radiation exposure.

Radbsactive County of Sestamts per Regon of
i G T

Pty

e B

+ This priarpeaee of this stiedy i fo validare the
ttt of EMTYDMO gnd it dmifcial After FMTVDMO® Imaging, acquired images il coupagisoN OF CORONARY FLOW {CFR)
Inmteltigence (AT at 7-Ceniers in the USA and underwin! quantification, VT e

Asia with reduced paiient radiation expasure. RESEAVE LIEING DM with QLA

[ ——

0 D e ]
rviing s o porared. i material i the 291§ Confiornoe

Note: Sequential FMTVDM quantification of isotope redistribution, measuring metabolic and regional blood flow differences
(RBFDs).

Figure 1: True FMTVDM Quantification of Myocardial Perfusion Imaging and RBFDs.
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(a) Standard display of qualitative imaging including attenuation correction (AC images), reveal no evidence of CAD.

(b) Quantification of the patients MPI demonstrates isotope redistribution, with the left panel demonstrating isotope
measurement at 5-minutes post stress and the right panel demonstrating 60-minutes post stress imaging.

(c)  The quantified images resulted in percutaneous coronary intervention (PCI) of the left anterior descending (LAD), 1st
diagonal and 1st obtuse marginal arteries as demonstrated in the before (left) and after (right) panels.

Figure 2: Critical CAD missed using conventional qualitative MPL
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Case Two

FMTVDM quantification demonstrates patent coronary artery
bypass graft (CABG) without RBFDs/CAD. A late middle-aged
Caucasian female presented with dyspnea on exertion and a history
of CAD previously treated by CABG. Her physician ordered a
“stress-rest” qualitative MPI study. She also underwent FMTVDM
quantitative imaging [9-12] using the same protocol [1-6, 8-11]
employed in case one (Figure 1). Physician interpretation of her
qualitative MPI (Figure 3a) reported multivessel CAD, involving

the LAD and circumflex marginal system. Quantitative FMTVDM
measurement (Figure 3b) revealed no evidence of coronary
ischemia, which was confirmed angiographically (Figure 3c) with a
patentleftinternal mammary artery (LIMA) graft to her 1st diagonal
(D1), 1st obtuse marginal (OM1) and posterior descending (PDA)
arteries. During the course of the patient’s coronary angiogram,
vascular complications resulted from the procedure and she ended
upon on an intra-aortic balloon pump (IABP) for several days in the
coronary care unit. She made a complete recovery without further
coronary artery intervention or treatment.

(@) Standard display of qualitative imaging was interpreted as showing multi vessel LAD and circumflex CAD.

(b)  Quantification of patients MPI revealed no evidence of CAD with a total 5-minute measurement (upper left) of 280,026
and a 60-minute measurement (lower left) of 236,089, revealing a washout of 5.7%, excluding ischemic CAD.

(c)  Coronary angiography reveals no evidence of ischemia, with patent LIMA bypass graft to her 1st diagonal, 1st obtuse

marginal and posterior descending arteries.

Figure 3: Qualitative MPI interpreted as demonstrating ischemia, while quantitative measurement revealed no ischemia.

Discussion

Limitations in qualitative assessment of disease [12] including
assessment of coronary artery disease from MPI and coronary
arteriography [13] has resulted in the call for the development
of quantitative methods to accurately measure [1-8] outcomes
to provide for better clinical care and management of patients.
Documentation of the diagnostic benefit of this FMTVDM has been
well established [9-11]. These two case studies demonstrate the
needed benefit of using FMTVDM quantitative imaging to better
manage patient diagnostics, treatment and clinical outcomes.
The first example revealed the importance of using FMTVDM to
find CAD in a patient whose critically narrowed coronary arteries
were missed using two-injection “stress-rest” qualitative imaging;
the wrong imaging sequence promulgated by misrepresentations
made by the pharmaceutical company to the FDA regarding
Sestamibi redistribution [3,5,6,8]. In the second case a woman
who had previously undergone successful left internal mammary
artery (LIMA) bypass surgery, demonstrated complete patency and
regional blood flow through the LIMA graft to her native coronary

arteries, quantitatively measured by FMTVDM imaging, while the
conventional “stress-rest” two injection method promulgated by
the same pharmaceutical company and the resultant physician
qualitative interpretations, indicated a need for further invasive
testing and intervention, which in the end was not needed and
consequently resulted in the rare but statistically recognized

interventional vascular complications.

Conclusion

The introduction of FMTVDM quantitative MPI provides
enhanced patient management and treatment superior to
qualitative image interpretation of MPI, using the first patented
truly Al quantitative measurement of CAD and regional blood flow
differences (RBFDs) to initially define the extent of CAD and then
to measure the truly quantitative affect of patient-specific, patient-
oriented treatment; saving time, money and lives. COl: FMTVDM;
B.E.S.T. Imaging©® patent is issued to the Primary Author.
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