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Pioneering better health for all

Imaging in the AHSC:
Focus on Clinical Translation
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Imaging in the Academic Health Science Centre

We are bringing together the

6 Imaging (Radiology, Nuclear Medicine and Medical Physics)
Depart ments of Guyodos and St Thoma

6l magi ng Sciences Division of King
researchers 4/5 of whom are basic scientists in physics, computer
science, mathematics, chemistry and biology)

Into an integrated entity which will deliver excellence in research,
clinical service and training with a joint clinical academic leadership

el ni c al Neur oi maging at Kingos C
Neuroimaging Sciences at the Institute of Psychiatry are also forming
a separate joint clinical academic grouping
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Areas of research and clinical translation

6 Cardiovascular Imaging
6 BHF Centre of Excellence with Cardiovascular and Randall Divisions 2008
6 Cancer Imaging
6 CRUK/EPSRC Cancer Imaging Centre with Cancer Division 2008
6 Bone and Osteoporosis Imaging
6 Transplantation Imaging

6 MRC Centre for Transplantation with Immunology, Infection and Inflammatory
Disease and Genetics Divisions 2007

6 Asthma and Allergy Imaging

6 NIHR Comprehensive Biomedical Research Centre program grant with the
Asthma, Allergy and Lung Biology Division 2009
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Cardiac MRI Imaging in Myocardial Ischemia

Late enhancement

Y — Local systolic dysfunction

Diastolic dysfunktion

Metabolic changes

Hypoperfusion

Time
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Sparse Sampling
C
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k-t SENSE 1- Perfusion imaging

5Xx k-t SENSH.1x 1.1 mm2, 3 Tesla)

Slice3 Slice2 Slicel
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Vulnerable Plaque Features: Potential Targets

Necrotic core
25% plaque area
>120° circumference Plaque area
2=22mm long outward remodeling of vessel

=50% cross-sectional

Vessel wall
vascular area

Vasa vasorum
proliferation

Neointimal
neovascularization

RBC leak

Intraplaque
hemorrhage

Lumen

Calcification (spotty)

Fibrous cap
attenuated (<65 um)
macrophage infiltration
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Atherosclerosis Plaque Imaging

4 weeks HFD elagtin Gd-DTPA  fused + 1500 ms

.

S

A
»
8 weeks HFI,

Clinical

Translation

]

Semt

nonselective.l
saturation : ‘

Page 9 I b 1 e KING'S HEALTH PARTNERS




MR-Guided Electrophysiology procedures

MR

Surface ECG [ WS S S Y P

Cath2 in RA =




RF-safe Diagnostic MR-EP catheter

Highly resistive wires to EP electrodes
ADedicated robust highly resistive wires
A150pm diameter, 6kOhms/m
Transformer-based cable to tip tracking coil
AMicro-coaxial cable

ADedicated 500pm wide transformers

. Transformer Transformer : )
to receiver cable cable cable Receive coil
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In-vivo safe MR-EP pacing

‘ Native rhythm ‘ Ventricular Pacing

S C : | l| ] i
b e, i n N [} | yit A Im |l\'| o Jn
C T mmt w1 AU b T A AP i P A et .-'”‘ ¥ iy My L Y
u rf a e E < -~ tlll | | ) r-«'w,ur |'|',._. . I o o™ Y r"l,,-’u'l k..u "

Cathlin RV

F 4 14« e KING'S HEALTH PARTNERS

Cath2 in RA




MR-guided EP Tracking and Mapping
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MRI derived activation map of right ventricle during sinus rhythm

Activation Time

60.
l51.

ActivationTime

Lateral

¥ Lateral
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3D visualisation of Ablation points using Gadolinium late-enhancement




Over 240 patients XMR guided catheterisations

Diagnostic (n=180) Interventional (n=60)

Device placement
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Cardiac Resynchronisation Therapy for Congestive Heart Failure

Congestive Heart Failure

Increasing prevalence: 3.4 M in the UK
(2% of Healthcare costs)

Poor outcome: 50% 3 yr mortality after 15t
hospital admission

CRT shown to be the most effective
treatment but very expensive (30K)

Only 60% success rate (identify patients
who will benefit)

Large number excluded under current
criteria (increase patient who benefit)

Not optimise for each individual patient
(maximise benefit for each patient)
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Simulating Electromechanics
Left Bundle Branch Block

Ensite mapping ~ Simulated depolarisation
QRS complex QRS complex
ED EY
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Simulation of the effect of pacing on electrical polarisation

Predicted Measured
BiV Pacing BiV Pacing
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