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Table 1. Myocardial glucose metabolism-blood flow PET-mismatch and viable myocardium in historical perspective.

Viability 
Image of dysfunctional 

Author acquisition Image analysis Normal values Mismatch definition myocardium

Schelbert et al, 1980 18FDG/13NH3 PET Semiquantitative NA 18FDG/13NH3 –
Normalization to peak ratio >1 in hypoperfused
18FDG and peak 13NH3 uptake myocardium

Marshall et al, 1983 18FDG/13NH3 PET Semiquantitative N = 10 18FDG-3NH3 difference –
Normalization to peak 18FDG Age 24-32 y >mean + 2SD in normals
and peak 13NH3 uptake 18FDG and 13NH3

Tillisch et al, 1986 18FDG/13NH3 PET Semiquantitative N = 10 18FDG-3NH3 difference 1) Normal 18FDG and 13NH3

Normalization to peak Age 24-32 y >mean + 2SD in normals uptake
18FDG and peak 13NH3 uptake 18FDG and 13NH3 in hypoperfused 2) Decreased 13NH3 uptake

myocardium and 18FDG-3NH3

difference >mean + 2SD
in normals

Tamaki et al, 1989 18FDG/13NH3 PET Visual evaluation N = 20 Hypoperfused myocardium Hypoperfused myocardium
Mean age 45 y with “definitely higher” with “definitely higher”
Only 3NH3 18FDG uptake 18FDG uptake

Porenta et al, 1992 18FDG/13NH3 PET Semiquantitative N = 11 18FDG-3NH3 difference –
Normalization to Mean age 24 y >mean + 2SD
peak 13NH3 uptake 18FDG and 13NH3

Knuuti et al, 1993 18FDG PET/ Semiquantitative NA – Relative 18FDG uptake >90%
Sestamibi SPECT Normalization to peak Absolute glucose uptake

Sestamibi >0.42 µmol/min/g
Quantitative glucose uptake

Vom Dahl et al, 1994 18FDG/13NH3 PET Visual uptake scoring system: NA 18FDG uptake score ≥2 1) 18FDG uptake score ≥2
1 normal, 2 slight reduction, and 13NH3-18FDG ≥1 and 13NH3-18FDG ≥1
3 severe reduction,                                                                                                           2) 18FDG uptake score ≥2
4 background and 13NH3-18FDG <1

Grandin et al, 1995 18FDG/13NH3 PET Semiquantitative Yes 18FDG/13NH3 ratio >1.2 Normalized absolute 
Normalization to peak glucose extraction >100%
13NH3 uptake in each slice
Quantitative glucose extraction
(glucose uptake/MBF) 
normalized to remote

Gerber et al, 2001 18FDG PET Quantitative glucose uptake NA – Normalized absolute
normalized to uptake in glucose uptake
normally contracting >45% of  peak
myocardium

Semiquantitative: circumferential profile analysis; NA: not available; y: years.
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Table 2. Study groups.

Group A Group B

Patient characteristics
Number of patients  . . . . . . . . . . . . . . . . . . . . . . . . . . 17 45
Mean age, years (SD) . . . . . . . . . . . . . . . . . . . . . . . . . 59 (9) 64 (8)
Males  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 41
Mean duration of IHD, years (SD) . . . . . . . . . . . . . . . NA 8.5 (7)
Mean LVEF, % (SD) . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 (7) 31 (7)
Prior MI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 39
Diabetes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . –                     10
Hypercholesterolemia  . . . . . . . . . . . . . . . . . . . . . . . . 7                     23
Hypertension  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6                     15

Coronary angiography
1-vessel disease  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0
2-vessel disease  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 12
3-vessel disease  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5                   33

Symptoms
CCS class III-IV  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7                     32
NYHA class III-IV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2                     13

SD: standard deviation; IHD: ischemic heart disease; LVEF: left ventricular
ejection fraction; MI: myocardial infarction; CCS: Canadian Cardiovascular
Society; NYHA: New York Heart Association; NA: not available; Group A:
Study VI; Group B: Study V (n = 29) and VII (n = 45).
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3.1.1. Semiquantitative PET image analysis
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�;��;� +&'"7�� #"��(� )$� %��%+10���$'�",� &�)0�,�� "$",-���� !"�� +��(
A5)��$'"� �'� ",�� �22�B�� �$� #���0/� 0)�� �"%�� )0� >� ��)�'� "?��� �,�%��� >�
�F+",,-� �&"%�(� �"(�",� &�)0�,���!���� "%F+���(�� ���� &�"7� &�?�,�  ",+�
A7�F�%%B�0�)1��"%��&�)0�,��!"����%)�(�(�"$(�'�����,"'� ��'�"%���(��.
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!�'��"� ",+���$�'���1"?�1",��H�!����*� �$�'��� ",+�����H/�"$(�'��
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Table 3. Terminology of myocardial 18FDG and 3NH3 PET imaging.

Study Image
Parameter number acquisition Image analysis Anatomical model Units

SEMIQUANTITATIVE
18FDG uptake I Static Circumferential profile analysis 16 LV segments %

18FDG Normalization to Peak tracer
uptake

3NH3 uptake I Static Circumferential profile analysis 16 LV segments %
3NH3 Normalization to Peak tracer

uptake

1) 18FDG-3NH3 uptake relation V, VII (I) Static Circumferential profile analysis 16 LV segments 1) Segments with
2) Glucose metabolism-blood 18FDG & 3NH3 Normalization to peak tracer Global LV PET-normal, 

flow relation uptake PET-mismatch, 
PET-match.

Comparison with normal values PET-reverse mismatch
Reduced uptake: 2) % of LV with 
Uptake < (mean –2SD) PET patterns

18FDG-3NH3 uptake difference I Static Circumferential profile analysis 16 LV segments %
18FDG & 3NH3 Normalization of 18FDG to peak

3NH3

Calculation of uptake difference

18FDG uptake ad modum VI Static Assignment of regions of interest 16 LV segments %
Knuuti 18FDG & Normalization to segment with
See section 3.1 Sestamibi SPECT peak Sestamibi uptake

QUANTITATIVE
18FDG metabolic rate III Dynamic Curve fitting analysis Intervention/ µmol/min/g

18FDG RC corrected remote regions
Patlak plot

1) Glucose metabolic rate II, IV, V Dynamic Curve fitting analysis 16 LV segments µmol/min/g
2) Glucose uptake 18FDG LC corrected Intervention/

RC corrected remote regions
Patlak plot
3-compartment model (IV)

Myocardial blood flow II, IV, V Dynamic Curve fitting analysis 16 LV segments ml/min/g
3NH3 RC corrected Intervention/

2-compartment model remote regions

Study numbers indicates the studies in which each type of data is reported. For details see 3.1.
LV: left ventricular; SD: standard deviation; RC: recovery coefficient; LC: lumped constant.

Table 4. Myocardial glucose metabolism-blood flow PET patterns.

PET pattern 18FDG uptake 13NH3 uptake

Normal Normal Normal

Reverse mismatch Decreased Normal

Mismatch Increased/normal Normal/decreased

Match Decreased Decreased
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3.1.2. Myocardial glucose uptake
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3.1.3. Myocardial blood flow 
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Figure 3. Three-compartment model for absolute quantitation of myo-
cardial 18FDG uptake. The rate constants k -k  represent the rate of ex-
change of material between compartments. For details see text.
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3.1.4. Technical limitations
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Table 5. Values of combined 18FDG and blood flow PET imaging in healthy subjects.

Sub- Mean 18FDG and 
jects age, Substrate PET image Regional Regional blood flow Mismatch

Author (N) years conditions acquisition 18FDG blood flow comparison criteria

De Landsheere et al, 10 26 Oral glucose Static 18FDG 84-107% 81-96% 18FDG and Ratio >1.2
1989 loading Static uptake uptake blood flow

potassium-38 Ratio 1.02-1.12

Gropler RJ et al, 1990 7 25 Fasting Static 18FDG 18FDG uptake No significant NA NA
Oral glucose Dynamic 20% increased differences
loading 15O-water PET in post-lateral

wall

Berry et al, 1991 17 36 Oral glucose Static 18FDG NA NA Modified NA
loading Static 13NH3 18FDG/13NH3

ratio 20%
increased in 
the postero-
lateral wall

Porenta et al, 1992 11 24 Oral glucose Static 18FDG No significant 10-15% lower 18FDG-3NH3 18FDG-3NH3

loading Static 130NH3 differences in postero- difference 22% difference
lateral wall in the postero- >mean + 2SD

lateral wall

Blanksma et al, 1995 7 NA Oral glucose Dynamic 18FDG Increased glucose Decreased blood NA Glucose up
loading Dynamic 13NH3 uptake lateral- flow inferior take-dipy 

baseal segment segment blood flow 
>95% confi-
dence interval

Gerber et al, 1996 6 24 Euglycemic Dynamic 18FDG No significant No significant NA NA
hyperinsulinemic Dynamic 13NH3 differences differences
glucose-insulin 0.53 µmol/min/g 0.88 ml/min/g
clamp uptake lateral-

baseal segment

Kofoed et al, 2001 23 64 Euglycemic Static 18FDG 18FDG uptake 3NH3 uptake 18FDG uptake 25% NA
hyperinsulinemic Static 13NH3 10-15% increased 10% decreased higher than 13NH3

glucose-insulin in infero- in infero-lateral uptake in the 
clamp                                                     lateral wall wall infero-lateral wall

Kofoed et al, 2002 20 64 Euglycemic Dynamic 18FDG No significant No significant NA NA
hyperinsulinemic Dynamic 13NH3 differences differences
glucose-insulin 0.46 µmol/min/g 0.63 ml/min/g
clamp

N: number of subjects; Semiquantitative: circumferential profile analysis; NA: not available; y: years; dipy: dipyridamole.
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Figure 4. Regional myocardial 18FDG
and 13NH3 uptake. A: basal short axis seg-
ments 1 to 6; B: midventricular short axis
segments 7 to 12; C: apical short axis seg-
ments 13 to 16. The arrow indicates the
location of the posterior insertion of 
the right ventricular free wall onto the
interventricular septum. Average relative
tracer uptake (percentage of peak up-
take) is given. Circles: at rest, triangles:
during dipyridamole. Closed symbols:
young men (50-65 years), open symbols:
old men (≥ 65 years). *: p<0.05 compared
with regional uptake in young men. Note
the “mismatch” pattern in segments 4, 5,
10 and 11.
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Figure 5. Regional myocardial 18FDG-13NH3 uptake difference: A: basal
short axis segments 1 to 6; B: midventricular short axis segments 7 to 12; C:
apical short axis segments 13 to 16. The arrow indicates the location 
of the posterior insertion of the right ventricular free wall onto the inter-
ventricular septum. Average uptake difference is given. Closed circles:
young men (50-65 years), open circles: old men (≥ 65 years).
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Figure 7. Left panel: relationship 
between left ventricular insulin stim-
ulated myocardial glucose uptake (y-
axis) and left ventricular myocardial
blood flow (x-axis). Closed circles: hy-
peremic myocardial blood flow Open
circles: myocardial blood flow at rest.
The relation was y = 0.18x + 0.17;
r = 0.63; p<0.005. Right panel: rela-
tionship between left ventricular in-
sulin stimulated myocardial glucose
uptake (y-axis) and whole-body insulin
sensitivity. The relation was y = 0.009x
+ 0.19; r = 0.56; p<0.01.
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Figure 6. Regional insulin stimulated segmental myocardial glucose up-
take (MGU), myocardial blood flow at rest (MBFrest) and hyperemic myo-
cardial blood flow (MBFhyperemic) in each subject. For segmental model see
Figure 3.
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Figure 8. A: Relationship between
18FDG metabolic rate (FDG-MR) and
glucose uptake measured invasively
by the Fick principle in the ischemia/
reperfusion group (left) and in con-
trols (right). B: Extended data range
with experiments with dichloroace-
tate shown as squares. Intervention
region: closed symbols, bold line. 
Remote: open symbols, dashed line.

Figure 9. Relationship between 18FDG metabolic rate (FDG-MR) and glu-
cose oxidation in post-ischemic (closed circles, bold line) and remote (open
circles, dashed line) myocardium.
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Figure 10. Glucose uptake measured by 18FDG in remote (open bars) 
and post-ischemic myocardium (closed bars) at 2 hours of reperfusion 
(left panel) and in control animals (right panel), *: p <0.01 compared to 
remote. In control animals no coronary occlusion was applied.
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Figure 11. Crossover plot of glycolytic intermediates from biopsy samples
taken 3 hours after a 20-min period of ischemia in the territory of the left
anterior descending artery (LAD). Metabolite ratio (LAD/REM) = metabolite
concentration in post-ischemic (LAD) territory divided by metabolite con-
centration in the remote territory (REM). G6P: glucose-6-phosphate; F6P:
fructose-6-phosphate; F16P: fructose-1,6-bisphosphate; DHAP: dihydroxy-
acetone phosphate; GAP: glyceraldehyde-3-phopshate; 3PG: 3-phospho-
glycerate; 2PG: 2-phosphoglycerate; PEP: phosphoenolpyruvate; PYR: pyr-
uvate; LAC: lactate. Average and standard error of the mean are given. 
*: p<0.05 vs mean ratio = 1.
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Figure 12. Absolute myocardial activity of glyceraldehyde-3-phosphate
dehydrogenase (GAPDH, bars) and reaction Vmax (open bars) after
3 hours of reperfusion in remote and post-ischemic (LAD) tissue. 
*: p<0.01 vs remote. No significant differences were found at 24 hours of
reperfusion (data not shown). Average and standard error of the mean are
given.
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Table 6. Patterns of 18FDG and 13NH3 uptake in relation to whole-body in-
sulin sensitivity.

Low whole-body Normal whole-body
insulin sensitivity insulin sensitivity

PET pattern (N=15) (N=14)

Normal 41% (96/232) 47% (97/206)

Reverse mismatch 26% (61/232)* 13% (27/206)

Mismatch 8% (18/232) 5% (11/206)

Match 25% (57/232)* 35% (71/206)

N: number of patients. Percentage of segments are given. 
*) p<0.05 vs normal whole-body insulin sensitivity.
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Figure 13. Myocardial blood flow at rest, hyperemic blood flow and insu-
lin stimulated glucose uptake in normokinetic segments. Controls: healthy
subjects (closed bars). Low-InS: patients with low whole-body insulin sensi-
tivity. Norm-InS: patients with normal whole-body insulin sensitivity. Open
bars: PET-normal segments. Shaded bar: PET-reverse mismatch segments. 
*: p<0.01 vs patients; †: p<0.001 vs controls; ††: p<0.001 vs PET-normal 
segments in patients with low whole-body insulin sensitivity myocardial
glucose uptake in low and normal whole-body insulin sensitivity patients.
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Figure 14. Patterns of dobutamine contractile reserve and Sestamibi 
uptake in relation to 18FDG uptake. Note that pattern A is more frequent
above the 90% 18FDG threshold level. Conversely, pattern D is more fre-
quently observed at 18FDG uptake levels <51%.
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Table 7. Clinical evaluation of myocardial viability with 18FDG-PET in high-risk patients undergoing CABG.

Pre-CABG CABG Post -CABG

18FDG improve-
duration viability peri- ment CCS NYHA
of IHD                                        LVEF >25% operative ≥5% of improved improved sur-
mean CCS≥  3      NYHA≥3    mean of LV mortality LVEF ≥1 class ≥1 class vival

Author N (m) N (%) N (%) % N (%) N (%) N (%) N (%) N (%)            % (y)

Vom Dahl et al, 1994 37 NA NA NA 34 NA 0 (0) 10/37 (27) NA NA NA

Pagano D et al, 1998* 35 ≥30 14 (40) 35 (100) 23 24/29 (83) 2 (5.7) 17/29 (59) 9/9 (100) 20/20 (100) NA

Wiggers et al, 2000* 46 50 13 (28) 15 (32) 35 NA Such 7/46 (15) Mean Mean NA
patients not Improved Improved
included CCS 0.8 NYHA 0.5

Pasquet et al, 2000 66 NA NA 34 (51) 28 37 (62) 0 (0) 28/59 (47) NA NA NA

Bax et al, 2001 47 NA 9 (20) 38 (80) 30 22 (49) 0 (0) 21/47 (45) NA 7/38 (18) NA

Kofoed et al, 2002 45 102 32 (71) 13 (29) 31 2 (4) 1 (2) 2/30 (7) 18/30 (60) 23/30 (77) 77 (3)

CABG: coronary artery bypass grafting; IHD: ischemic heart disease: LVEF: left ventricular ejection fraction; CCS: Canadian Cardiovascular Society;
NYHA: New York Heart Association; N: number of patients; m: months; y: years; NA: not available.
*) Viability data was available during the selection of patients for CABG.
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Figure 15. Number of patients with different amounts (%) of left ven-
tricular myocardial viability evaluated by positron emission tomography
(PET mismatch) and dobutamine echocardiography (dobutamine con-
tractile reserve).
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Figure 16. A: Exercise capacity and B: Left ventricular ejection fraction
before (pre) and 7 months after (post) coronary artery bypass grafting in
event-free survivors (n = 30). *: p<0.05, **: p<0.0005. Closed symbols: pa-
tients with LVEF ≥30%. Open symbols: patients with LVEF <30%.



�" ��� � � � �� 	� � 
 � � ��  � � 	 � � � ��� � � � � �� � � ���� � � � �

D�**����"$(�6)0)�(�"$� �$%��"��$*�(+�"'�)$�)0� ��%��1�%���"�'�(��.
�"���0�)1�;��')�����1)$'���!"��"��)%�"'�(�!�'��"�(�%��"��$*�&�).
&)�'�)$�)0�&"'��$'��!�'���1&�) �(���	��≥�H�"0'���
��E�

���&�'��"�,)!�&�)&)�'�)$�)0�&"'��$'��!�'��&)�'.�+�*�%",��$%��"����$
��	��!"��0)+$(��$�)+���'+(-/�"��+#�'"$'�",��-1&')1"'�%�#�$�0�'�').
*�'����!�'��"$�"%%�&'"#,��,)$*.'��1�%"�(�"%��+� � ",�!����"%��� �(
#-�
��E��$�)+����*�����7�&"'��$'���������0�$(�$*��"&&�"��&"�',-�')
%�",,�$*��'���"��+1&'�)$�'�"'�&"'��$'��!�'���1&"���(�,�0'� �$'��%+,"�
%)$'�"%'�,�� 0+$%'�)$�#�$�0�'� 0�)1�
��E�#�%"+���)0� "$� �$%��"��� �$
,�0'� �$'��%+,"��0+$%'�)$���$�'���)'�����"$(/�)+�����+,'��%)����&)$(
')�'�����%�$'���&)�'�)0��"1"(-�"$(�%).!)�7����!�)�0)+$(�$)���,".
'�)$���&�#�'!��$�%�"$*��� �$� ,�0'� �$'��%+,"���:�%'�)$� 0�"%'�)$��"�,-
"0'���
��E�"$(�%,�$�%",�)+'%)1�� A�"1"(-��'� ",�� �222B�����-� �+*.
*��'�(� '�"'� "((�'�)$",� 1�%�"$��1�� $)'� ��,"'�(� ')� *,)#",� ,�0'�  �$.
'��%+,"��0+$%'�)$�1"-�#�����&)$��#,��0)��'���#�$�0�%�",��-1&')1"'�%
"$(�&�)*$)�'�%� �00�%'�� )0�
��E����%�$'� ��'�)�&�%'� ��("'"� �+**��'
'�"'��1&�) �(��+� � ",�"0'���
��E��$�&"'��$'��!�'��,�0'� �$'��%+,"�
(-�0+$%'�)$�1)�'�,�7�,-����"%��� �(�#-�"���(+%'�)$��$�'���0��F+�$%-
)0� �+((�$� %"�(�"%� (�"'�� �"'���� '�"$� (�"'�� 0�)1� &�)*����� �� ��"�'
0"�,+��� A���$�+-@�$� �'� ",�� ����B�� �%%)�(�$*,-/� ",'�)+*�� �1&�) �.
1�$'�)0�,�0'� �$'��%+,"��0+$%'�)$�1"-�#��"#��$'/��� "�%+,"��@"'�)$�)0
�1",,� ��*�)$�� )0� (-�0+$%'�)$",� #+'�  �"#,��1-)%"�(�+1� %)+,(� %)$.
'��#+'��')�"$��?'�$(�(�,�0�.'�1���?&�%'"$%-�"$(�&)���#,-�",�)��-1&.
')1���,��0�"0'���
��E�A���
"�,���'�",���22�"B������%�$'�1�'"."$",-���
�$%,+(�$*�("'"�0�)1��3�1)�',-���'�)�&�%'� �/�$)$.�"$()1�@�(��'+(.
���� �+**��'�(� "� �'�)$*� "��)%�"'�)$� #�'!��$�1-)%"�(�",�  �"#�,�'-� #-
&��.�+�*�%",� '��'�$*� "$(� �1&�) �(� �+� � ",� "0'���
��E�A�,,1"$��'
",������B���&�%�0�%",,-/��0�&"'��$'��!�'��1-)%"�(�",� �"#�,�'-�!����$)'

�� "�%+,"��@�(/�"� �+#�'"$'�",,-���*����1)�'",�'-�!"����%)�(�(�!��$
%)1&"��(�')���1�,"��&"'��$'��+$(��*)�$*��+�*��-���+�'���1)��/�'��
("'"��+**��'�(�'�"'��+�*��-��$�&"'��$'��!�'�� �"#,��1-)%"�(�+1�!"�
"��)%�"'�(�!�'��#�''����+� � ",�%)1&"��(�')��+�*��-��$�&"'��$'��!�'�.
)+'� �"#,��1-)%"�(�+1���$�'����'+(-�#-��,,1"$�&)�'.�+�*�%",���	�
"$(��-1&')1�/��$�"((�'�)$�')�'���"1)+$'�)0����1-)%"�(�",� �"#�,�'-
!����$)'�" "�,"#,�/�"$(�'����$'��&��'"'�)$�)0�'�������'�)�&�%'� ��("'"
�$%,+(�$*�&)���#,��%,�$�%",��1&,�%"'�)$����1"�$��"��+#:�%'�)0�(��%+�.
��)$� A�)$)!� ����B�� ���� %)$%�&'� '�"'� �� "�%+,"��@"'�)$� )0�  �"#,�
1-)%"�(�+1������&�%'� ��)0� �1&�) �1�$'� �$�*,)#",� ,�0'� �$'��%+,"�
%)$'�"%'�,�� 0+$%'�)$� ���+,'�� �$� �1&�) �(� &�)*$)���� "0'��� 
��E
$��(��')�#��%)$0��1�(��$�"�&�)�&�%'� ���"$()1�@�(�'��",�

������,"'� ���-1&')1"'�%�&�)0�,��)0�'���&"'��$'��J�&��()1�$"$',-
"$*�$"�&�%')����)���-1&')1��)0���"�'�0"�,+���J�!"��)$,-�" "�,"#,���$
�)1�� )0� '��� &�� �)+�� %)1&"�"#,�� �'+(���� A�"#,�� CB�� �)� "&&"��$'
��,"'�)$���&�%)+,(�#��0)+$(�#�'!��$�'���&��.�+�*�%",���,"'� ���-1&.
')1"'�%�&�)0�,��)0�'���&"'��$'��"$(�&)�'.�+�*�%",�)+'%)1����� "��"#,�
0�"%'�)$�)0�&"'��$'���"(��� ����"$*�$"�&�%')����"$(�"���$�)+���'+(-
'���&"'��$'�*�)+&��0�)1�'�����)#��� "'�)$",��'+(����1)�'�,�7�,-���.
0,�%'�'���*�$��",��-1&')1"'�%�&�)0�,��)0�&"'��$'����0����(�0)��
��E
"'�'����$(� �(+",���'����'��"��#��$�"�*+�(�'�"'�'����-1&')1"'�%�&�).
0�,��)0�&"'��$'��!�'��1+,'�. ����,���%��1�%���"�'�(���"���"$(�,�0'� �$.
'��%+,"�� %)$'�"%'�,�� (-�0+$%'�)$� ��)+,(� #�� "� (�'��1�$"$'� 0"%')�� �$
'�����,�%'�)$�)0�'��"'1�$'��'�"'�*-��$%,+(�$*�(�"*$)�'�%�1-)%"�(�",
 �"#�,�'-�'��'�$*���$�&"'��$'��!�'���� ����"$*�$"�&�%')�����+�*��-�!�,,
)0�%"+���0��F+�$',-�#���$(�%"'�(�')�"%��� ��&"�$���,��0������&�%'� ��)0
'���,�7�,��))(�)0�"�%)$%)1�'"$'�&�)*$)�'�%�*"�$�)0�'���&�)%�(+�����$
%)$'�"�'/� �$� &"'��$'�� !�)� ()� $)'� �" �� "$*�$"� &�%')���/� #+'� �"'���
�-1&')1��)0� %)$*��'� ����"�'� 0"�,+��� '���(�%���)$� ')�&��0)�1��+�.
*��-��"��#��$���%)11�$(�(�')�#��*+�(�(�#-� �"#�,�'-�'��'�$*���$'��.
��'�$*,-/� �$� '��� 1�'"."$",-���� #-� �+�+0� "$(� %).!)�7���� �$%,+(�$*
("'"� 0�)1� ",,� &�� �)+�� ,"�*�.�%",�� �"$()1�@�(� '��",�� �>32� &"'��$'�
!���� �"$()1�@�(� ')� ��'����
��E�)��1�(�%",� '��"'1�$'� "$(�1)�'
&"'��$'���"(�"$*�$"�&�%')�����?%�&'��2C�A����HB�!�)�!����!�'�)+'
%���'�&"�$���$�'���&)�'.�)%��+#*�)+&�"$",-����)0�'�����'+(-/�'����+�.
 � ",� #�$�0�'� )0� �+�*��-� %)1&"��(� ')�1�(�%",� '���"&-� !"�� ��1�,"�
"1)$*�",,�%,"�����)0�%���'�&"�$��� ���'-��	 �(�$',-�'����0�$(�$*�$��(�
%)$0��1"'�)$��$�"�&�)�&�%'� ���"$()1�@�(�'��",/�#+'�$� ��'��,����"&.
&�"��� ')� �+**��'� '�"'� '��� ��,"'� �� �-1&')1"'�%� &�)0�,�� ��)+,(�&)�.
��#,-�$)'�#��"�(�'��1�$"$'�0"%')���$�'���&�)%����)0�(�%�(�$*�')�)&��.
"'��)��$)'���*�����7�&"'��$'��!�'��1+,'�. ����,�(���"���"$(��1&"���(
,�0'� �$'��%+,"��0+$%'�)$���+'+����'+(����"�����F+���(��$�!��%��#)'�
'����-1&')1"'�%�&�)0�,��)0�'���&"'��$'��"$(�'���(+�"'�)$�)0���%��1�%
��"�'�(���"������"%%)+$'�(�0)��!��$�'��� ",+��)0�%,�$�%",�1-)%"�(�",
 �"#�,�'-�'��'�$*����� ",+"'�(�A0)��0+�'����(��%+���)$�����C��B�

�$�1)�'�)0�'����'+(�����$�!��%��'���&���)&��"'� ��1)�'",�'-�"'�'�"'
'�1���"(�#��$���%)�(�(�A�"#,��CB��'�!"��0)+$(�')�#��!�,,�#�,)!�'��
CH� ",+����F+���(�')�1"�$'"�$�"��+� � ",�#�$�0�'�)0�
��E�%)1&"��(
')�1�(�%",�'���"&-�"��)��*�$",,-���&)�'�(�A�,(��1"$��'�",���2�;/�5�*.
)''��'�",���2��B�������-&)'������'�"'��1&,�1�$'"'�)$�)0�1-)%"�(�",
 �"#�,�'-�'��'�$*�%)+,(�#��+��0+,��$�%,�$�%",�(�%���)$.1"7�$*��$���*�.
���7� &"'��$'�� !"�� )��*�$",,-� (� �,)&�(� #�%"+��� '��� &���)&��"'� �
1)�'",�'-�"'�'���'�1��0��F+�$',-��?%��(�(�CH��	 �(�$',-�%+���$'��+�.
*�%",�'�%�$�F+����"���1&�) �(��+#�'"$'�",,-�(+��$*�'���,"�'����-�"��/
"$(� �$� 1)�'� ,"�*��  ),+1�� %�$'���� '��� &���.)&��"'� �� 1)�'",�'-� ��
�+#�'"$'�",,-� #�,)!� CH� � �$� �$� ��*�� ���7� &"'��$'�� A�+%�"$�� �'� ",�
����B��
)$��F+�$',-/��$�'������''�$*�)0�%)$��(��"#,-��1&�) �(��+�*�.
%",�'�%�$�F+���0+�'�����'+(����"���$��(�(�')����), ��'���&)���#,���),�
)0�%,�$�%",� �"#�,�'-�'��'�$*�

� ��",,�!�� #�,�� �� '�"'� )+�� �'+(-��"�� �� ��",� �1&)�'"$'� %,�$�%",
�1&,�%"'�)$�������'/���$%��)$��)0�'���%)�$����')$��� �$�'���'��"'1�$'
�'�"'�*-� )0� &"'��$'�� !�'�� ��%��1�%� ��"�'� (���"��� ��� ')� &����� �� ,�0'
 �$'��%+,"�� %)$'�"%'�,�� 0+$%'�)$/� (�'�%'�)$� )0� 1-)%"�(�",�  �"#�,�'-
��)+,(�"&&"��$',-�$)'�"!"�'�"**�" "'�)$�)0�%"�(�"%��-1&')1�����%.
)$(,-/�
��E�%"$�#��&��0)�1�(�!�'��"���"�)$"#,��(�*����)0��"0�'-��$
&"'��$'�� !�'�� ,)!� �:�%'�)$� 0�"%'�)$� "$(� �1",,� "1)+$'�� )0�  �"#,�
1-)%"�(�+1�� ����(,-/� "� �+#�'"$'�",� �-1&')1"'�%� #�$�0�'� ')*�'���

Figure 17. Relationship between the extent of myocardial viability by PET
and by dobutamine echocardiography (DE) and change in left ventricular
ejection fraction 7 months after coronary artery bypass grafting. Circles:
mismatch. Squares: DE contractile reserve. Open symbols: patients with
LVEF <30%.
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