DM — Nuclear medicine

Clinical problem

Radionuclide study

CAD

DAN

Gastroparesis D.

D. Cardiomyopathy

D. Nephropathy

D. Foot

MPI : 2077], 99mTc-agents, 18F-FDG

Imaging of Sympathetic
Innervation : 23/-MIBG, "'C-HED

Gastric emptying : “"Tc-col. meal

Systolic / Diastolic LV function
PmTc-RBC-MUGA, ?mTc-MIBI-gated SPECT

GFR measurement : 5'Cr-EDTA

Bone scan : “mTc-MDP
Infection imaging : #"Tc-HMPAO- WBC



Heart Failure

iInability of blood pumping
In accordance to metabolic demands,
under normal filling pressure

Systolic Dysfunction
! LVEF + T LVEDV

Diastolic Dysfunction

T LV filling pressure
LVEF, LVEDYV, constant



Diabetic Cardiomyopathy: Evidence, Mechanisms, and
Therapeutic Implications

MNormal
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Pseudonormal

mjri r

Fang ZY, Endocrine Reviews, 2004
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MDCT Determination of Yolume
and Function of the Left Ventricle:

Are Short-Axis Image
Reformations Necessary?

Juergens KU et al. AJR, 2006



Radionuclides Ventricular measurements 1
(Volumetric)

Volume 85mi [1]

EDV 85ml [1]

ESV 31ml [7]

EF B63%

Area 117cm® [1]

Mot Ext 7%, Bem® [1]
| ThkExt 9%, 10cm?® [1]

Mid- % Volume (ml) / Interval
ventricle

%0

i)

2

(71}

£l

10

2 345678 910111213141516




Radionuclides Ventricular measurements 2
(ERNV)

Tracer = 2 °mTc-labelled RBC
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24 frames/cycle radionuclide ventriculography

© 0 bblb bl
Ll &ds o b b O

o b &b b bbb

ACTIVITY

ED, end diastolic;
ES, end systolic

Left ventricle time-activity
curve (upper).

Open boxes represent data,
approximated by the curve.
Lower curve is the 1st
derivative of the upper one,
thus representing rates

ET, emptying time;

FT, filling time;

PFR, peak filling rate;

TPF, time to peak filling rate;
1/3FF, first third filling
fraction;

AlV, atrial contribution to
ventricular filling



RV Right Ventricle
LV Left Ventricle
BKG Background
ED End Diastolic

ES End Systolic

Cts activity in counts
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ERNV measurements

®LVEF, RVEF, stress-rest

®Regional LV wall motion, stress-rest

®LV diastolic function
®EDV, ESV, SV, CO
®Shunt quantification

® Intra- Inter- ventricular contraction synchronization
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ERNV phase analysis
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The Impact of Diabetes on Left Ventricular Filling
Pattern in Normotensive and Hypertensive Adults:
The Strong Heart Study

Table 2. Diastolic Filling Parameters in Groups Defined by the Presence or Absence of
Hypertension or Diabetes

No HTN or DM HTN DM HTN + DM
Variable n=719 n= 30 n= 602 656

E velocity (cm/s) 61 + 18 59 + 14* 57 + 164% 56 + 17%%
A velocity (em/s) a8 = 154 73 £ 175 71 + 15% Th + 16"
E/A ratio (.92 + 0.27%% 0,83 + 0.237—— 0.83 * (L.24% —0.76 + 0.22%%
Deceleration time (ms) 95 + 504 204 + 66T 202 + 64 215 + 71%4
Atrial filling fraction (L38 + 0.08 0,40 + 0.09 040 = 0.08F =042 *+ 0.10%4

First-half filling fraction (.53 + 0.07% 0.51 + 0L07F = 0.50 + (0L.08F ——>049 + D08

"|.'- < 0.05 comp ared to DV by ANOVA followed |. the Schefle r-:-::r-h-:-: test; '|'l.'- = (.05 -:-:-|1'||.'-;1ri:-.'| to no HIN ar DIV |..-'
Nt J'r A }l ||_l| |1'|.rhﬂ Ll‘ I:|1i‘ II‘Il |1i‘Hi‘ pos 5= |1ll test; :I:l" < (.05 l.'l:ll1'||.'l'.1.ri.‘d to HTN |.'l].-' .-"LH';:JT'F'.-':L t-l:llll:ﬂ.'.ﬂ.‘l:' |_|1. r|1i.‘ E'llfl'JE'H'-E' Fll:r't |
best.

DM = diabetes mellitus; HTN = hypertension.

Liu JE et al JAAC, 2001
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The feasibility of repeated left ventricular ejection fraction

analysis with sequential single-dose radionuclide
ventriculography

Table 2 Individual results of 16 patients undergoing sequential
planar radionuclide ventriculography with a 3h interval

Patient number  Baseline WEF Repeat LVEF Difference  Difference, in %

<
=
m
@
a
o

20 30 40 50
Baseline LVEF (%)

LVEF, left ventricular ejection fraction.

Pieter A. van der Vleutena Nucl Med Commun 26:711-715 ¢ 2005



Is Magnetic Resonance Imaging

the ‘Reference Standard’

for Cardiac Functional Assessment?
Factors Influencing Measurement

of Left Ventricular Mass and Volumes

50 55 &0 a5
AVERAGE of EF__%__ Firstand EF__%__ Second

Steen H et al. Clinical Research in Cardiology, Volume 96, Number 10 (2007)



Arsos Et al, EJNM 2004

(1st+2nd)/2 1[50 = i T (%) V(%)
EF (%) 67.3+7.2 -0.2+¢3.8 6.2 (9.2) 6.5 (9.6)
PFR (SV/sec) 4.8+1.2 0.3+0.9 1.8 (38.8) 1.2 (25.0)
1/3 FF (%SV) 44.0£15.7 -1.4:115 17.7 (42.1) 20.4 (48.6)
rTPF (%) 17.9+4 .3 0.9¢5.2 9.4 (52.7) 7.8 (42.3)
TPF (msec) 144 4+35.1 6.4:44.4 79.5 (55.1) 66.8 (46.3)
A/NV (%SV) 24.9+9.5 0.2+:7.7 13.0(52.0) 12.5 (50.3)

The minimum change of a parameter [T(%) or | (%), percent
in parentheses] that could be considered as true at the
95% level of certainty provided an estimate of reliability.
The lower the change required, the better the reliability.
Note, that in contrast to EF where a <10% change is
adequate, approx. 25-50% change is required for diastolic
parameters before they can be confidently considered true




Results 6 : Bland-Altman analysis

EF
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the agreement of the diastolic RNV index 1/3 FF
between the RNV sessions was unsatisfactory,indicating
limited reliability, in contrast to the ejection fraction




Diastolic function

PFR (EDV/sec)
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Cardiac Abnormalities in Diabetic
Patients With Nevuropathy

Effects of aldose reductase inhibitor administration

Change F value

<0001

=004

Johnson B et al. Diabetes Care, 2004



Left Ventricvlar Systolic and Diastolic
Fumncition in Hﬂrmniensivey e 1
Diabetic Patients With or ithouwut
Avionomic Nevropathy

A radionuclide ventriculography stuady

Table 3—5vystolic, diastelic, and velumetric RNV parameters in the two groups of patients as
defined by the presence or absence of DAN

Fatients with Patients with
< 2 measules =2 measures
of DAN of DAN
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Didangelos et al. Diabetes Care 2003
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Myocardial Dysfunction and Adrenergic Cardiac Innervation in Patients

with Insulin-Dependent Diabetes Mellitus

Scognamiglio R et al JACC, 1998



Effect of glycaemic control on myocardial sympathetic innervation assessed by
[123Ilmetaiodobenzylguanidine scintigraphy: a 4-year prospective study in IDDM

patients
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Ziegler D et al Diabetologia ,1998



Scintigraphic Assessment of Regionalized Defects in Myocardial Sympathetic
Innervation and Blood Flow Regulation in Diabetic Patients

With Autonomic Neuropathy

[*NFNH, ©

e N =2
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DSA PSA HLA VLA

Stevens MJ et al JACC, 1998



Myocardial Dysfunction and Adrenergic Cardiac Innervation in Patients With Insulin-
Dependent Diabetes Mellitus

PEAK 1w GrovP A
EXERCISE o CROLP B

EF (%) A CONTROLS

miBG UPTAKE | LVM (epm /MBg/(g)

Scognamiglio Ret al JACC, 1998



Cardiac Sympathetic Dysinnervation in Diabetes. Implications for Enhanced
Cardiovascular Risk
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Stevens MJ et al Circulation, 1998



(1 || ETHZ10 ZYNEQPIO
Y &Y A 01ABHTONOTIRHZ ETAIPEIAZ
' BOPEIAZ ENNADA2

BEZZAAONIKH
13-15
NOEMBPIOY 2008

ZENOAOXEIO
MAKEDONIA
PALACE

Euxapiotw
Yid ThV

mTpoooxn cag!



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49

