
Clinical problem

CAD

DAN

Gastroparesis
 

D.

D. Cardiomyopathy

D. Nephropathy

D. Foot

Radionuclide  study

MPI  : 201Τl, 99mTc-agents, 18F-FDG

Imaging of Sympathetic
Innervation

 
:

 
123I-MΙΒG, 11C-HED

Gastric emptying :
 

99mTc-col. meal

Systolic / Diastolic LV function  
99mΤc-RBC-MUGA, 99mTc-MIBI-gated SPECT

GFR measurement :
 

51Cr-EDTA

Bone scan :  99mTc-MDP
Infection imaging : 99mTc-HMPAO-

 
WBC

DM –
 

Nuclear medicine



Heart Failure
inability of blood pumping
in accordance to metabolic demands,
under normal filling pressure

Systolic Dysfunction


 
LVEF +  

 
LVEDV

Diastolic Dysfunction


 
LV filling pressure

LVEF, LVEDV, constant



Fang ZY, Endocrine Reviews, 2004







Juergens KU et al. AJR, 2006



Radionuclides
 

Ventricular measurements 1
(Volumetric)



Tracer = 99mTc-labelled RBC

dA

dV
 

blood

dV
 

cardiac volumes

Radionuclides
 

Ventricular measurements 2
(ERNV)

ECG Gated



LAO
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a
b c

a, child

b, adult

c, DM adult

d, AF adult

dd



ED

ES

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;
A/V, atrial

 

contribution to 
ventricular filling

ET FT

PFR

TPF A/V

1/3FF

A
C

TI
VI

TY
24 frames/cycle radionuclide ventriculography



RV
LV

ES

ED

BKG

RV  Right Ventricle
LV  Left Ventricle
BKG  Background
ED  End Diastolic
ES  End Systolic
Cts

 
activity in counts

Ejection Fraction (EF) 

[(EDcts
 

-
 

EScts) / EDcts] x 100





c-VEST



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 



P9290003.mov



P9290003.mov













ERNV phase analysis

normal

LBBB









Liu JE et al JAAC, 2001

The
 

Impact
 

of
 

Diabetes
 

on
 

Left
 

Ventricular
 

Filling
 Pattern

 
in

 
Normotensive

 
and

 
Hypertensive

 
Adults: 

The
 

Strong
 

Heart
 

Study











Pieter A. van der Vleutena Nucl Med Commun 26:711–715 c 2005



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



The minimum change
 

of a parameter [(%)
 

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 

8

(1st+2nd)/2 1st -

 

2nd 
 

(%) 
 

(%)

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±11.5 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/V (%SV) 24.9±9.5 0.2±7.7 13.0 (52.0) 12.5 (50.3)

Arsos Et al, EJNM 2004



Results 6  :  Bland–Altman analysis
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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
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& HR-1/3FF in normal 
children

Diastolic function





Johnson B et al. Diabetes Care, 2004



Didangelos et al. Diabetes Care 2003
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Scognamiglio R et al JACC, 1998

Myocardial
 

Dysfunction
 

and
 

Adrenergic
 

Cardiac
 

Innervation
 

in
 

Patients

with
 

Insulin-Dependent
 

Diabetes
 

Mellitus



Ziegler D et al Diabetologia ,1998

Effect
 

of
 

glycaemic
 

control
 

on
 

myocardial
 

sympathetic
 

innervation
 

assessed
 

by
 [123I]metaiodobenzylguanidine scintigraphy:

 

a 4-year
 

prospective
 

study
 

in
 

IDDM 
patients



Stevens MJ et al JACC, 1998

Scintigraphic
 

Assessment
 

of
 

Regionalized
 

Defects
 

in
 

Myocardial
 

Sympathetic
 Innervation

 

and
 

Blood
 

Flow
 

Regulation
 

in
 

Diabetic
 

Patients

With
 

Autonomic
 

Neuropathy



Scognamiglio Ret al JACC, 1998

Myocardial
 

Dysfunction
 

and
 

Adrenergic
 

Cardiac
 

Innervation
 

in
 

Patients
 

With
 

Insulin-
 Dependent

 

Diabetes
 

Mellitus



Stevens MJ et al Circulation, 1998

Cardiac
 

Sympathetic
 

Dysinnervation
 

in
 

Diabetes. Implications
 

for
 

Enhanced
 Cardiovascular

 

Risk



Ευχαριστώ

για
 

την

προσοχή
 

σας! 
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