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Integrated Diagnostics
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Beyond Morphology

! R HENREIER
TICT, PET/MRI, CT/SPECT, CT/FFR)
CT/SPECT
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Ovarian ca. with peritoneal dissemination

Koo BK, et al. JACC 2011;58:1989-97

Fractional Flow Reserve by CT

Computational Model

Blood Flow
based on coronary CTA

Solution

Calculate FFRr

3D FFRr map
3D quantitative, anatomic computed

Blood flow equations
model from coronary CTA

solved on supercomputer

Physiologic models:
-Form-function relations for
coronary blood flow
-Effect of adenosine on
microcirculation

FFR¢; = 0.72

(can select any
point on model)

FNRBAEFRHRFEEARE

READFTE

“Design the Future of Radiology”
m  Beyond Morphology
m Integrated Diagnostics

m  Globalization

Physiologic Assessment of CAD

+ Fractional Flow Reserve (FFR)
— Defines the functional significance of coronary lesions*
— Measured with pressure wire during coronary angiography
* Level | evidence: FAME study**
— FFR guided therapy reduces the risk of death/MI by 33% over 2 years
— Fewer stents, reduced costs, better outcomes

ince randomization
“Tonino et al... N Engl J Med. 2009

Computing FFR¢; from a Static CT

Flow over a Wing

* Input data:
— Geometry— from design specs
— Boundary conditions
« Velocity of incoming air relative to

Flow through an Artery

* Input data:
— Geometry — high quality 64 slice CT
— Boundary conditions
« Blood pressure

myocardial mass

* Atmospheric pressure, P=Pay, « Coronary microcirculatory resistance

— Fluid Properties — viscosity and
density of air

— Fluid properties — viscosity (from
hematocrit) and density of blood
« Calculated data:
— Velocity and pressure of blood in
coronary arteries
- FFR¢r

« Calculated data:
— Velocity and pressure of air in
front of, around, behind wing
— Liftand drag

CCM-100.005A -

wing + Resting coronary flow calculated from

determined from size of feeding vessel




Dual energy CT - Spectral imaging

EMEC LOERIERDETEE = F5l
EYEEEE RS ET-ERERPHIEL

* B BEXEBT RILE— (keV )

Three kinds of Dual Energy System Material decomposition

e Rotate-rotate system
e Dual-source CT system
e Fast kV switch technique

2) Dual-source CT system 3) Fast kV switch technique

1) Rotate-rotate system
(Siemens Healthcare) (GE Healthcare)

120 kVp image lodine image

Yamada M, Jinzaki M, Kuribayashi S Evaluation of severely
calcified coronary artery using fast-switching dual-kVp 64-slice
computed tomography. Circ J. 2011;75(2):472-3.
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SEEOTRILF—H5 Number of Multi-detector CTs in Japan

‘ Number of Multi—detector CTs is around 8,000 in 2010 ‘
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Integrated Diagnostics Globalization (EL)

Biomarkers

BEA = Economy, Culture, Science, Industry, Politics, Diplomacy
HER2 me Globalization/iiE
KRAS Pathology
EGFR = IT technology (IE#R:E15 D F:E)
N\ / === Borderless communication around the Globe
BRI BT (8. #EEIEH) e, aoa
(CT, MRI, US, RI) HRONESE: REE
Molecular Imaging “English is the most learned language”
TOEFLM ¥ ) 53 (20104F)
:DTACS BAOXL. BREDRS - e
g o
SUEESRT A l TOEFL D Hiitd .:gm
Teaching system (7 T730EH)
(The Asahi Shimbun Globe 2012.3.4)
{B%1L E % (Personalized Medicine) ¢ A15at Shimbtin 1obe

BAEFHSHRFE—ERRIE~DRIIEH

HEXFTEOIFEE(2012F~20144)
—fi&ERE (A&, O;E+CyPos) ASARFMDHEEE(L
PR EERE

EEEED#EMOUD FICEEFDHEEIRE., EFK
RAA—DHEBESE)

(BRK) (FS7)

ARRS (American Roentgen Ray Society) AOSR
RSNA(Radiological Society of North America) #EE ST #RF % (KSR)
ESR(European Society of Radiology) FEREHRF S (CSR)
TV AMEHRFR

R YBSHRFE =

AX) AMFHRFER

13 TSHRER

AL 7 HSHRFES
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