
INVITED COMMENTARY

Gated Cardiac SPECT: Has the Addition of
Function to Perfusion Strengthened the Value of
Myocardial Perfusion Imaging?

The clinical practice of cardiology
places great value on left ventricular
(LV) function. Many treatment algo-
rithms in cardiology use the LV ejection
fraction (LVEF) as an initial measure in
clinical decision making. For example,
the Coronary Artery Surgery Study strat-
ified patients according to the extent of
coronary disease on coronary angiogra-
phy and the LVEF on radionuclide
cineangiography (1). The data revealed
that patients with proximal left anterior
descending artery disease of$70% and
an LVEF of ,50% and patients with
3-vessel disease and an LVEF of,50%
had a statistically significant survival
benefit if treated with surgical revascu-
larization versus medical therapy. The
Multicenter Automatic Defibrillator Im-
plantation Trial is another clinical study
using the LVEF to stratify patients (2).
This study investigated patients with an
LVEF of #35% as assessed by radionu-
clide scanning; contrast angiography or
echocardiography; prior myocardial in-
farction; and asymptomatic, unsustained
ventricular tachycardia. These patients
had improved survival with an im-
planted defibrillator compared with con-
ventional antiarrhythmic therapy.

In addition to clinical decision mak-
ing, LV function and ventricular vol-
umes are powerful independent prog-
nostic variables (3–8). The ability to
combine function with myocardial per-
fusion has brought incremental value
to nuclear cardiology and has broad-
ened the clinical relevancy of the mo-

dality. In 1983, a report inThe New
England Journal of Medicineindicated
the value of the LVEF in patients after
myocardial infarction (3). Univariate
analysis showed an increase in cardiac
mortality over 1 y when the LVEF, as
measured by radionuclide cineangiog-
raphy, fell below 40%. This variable
was also an independent predictor of
mortality.

Further studies confirm the value of
the LVEF in evaluation of coronary ar-
tery disease. Hachamovitch et al. (4)
showed the enhanced prognostic value
of myocardial perfusion imaging. Mildly
abnormal perfusion studies are associ-
ated with a low risk of cardiac death or
myocardial infarction, whereas mark-
edly abnormal scans are associated with
a high risk of cardiac events. These high-
risk patients should be considered for
coronary angiography and early revascu-
larization. Analyzing a similar database
and adjusting for the type of stress per-
formed, Hachamovitch et al. (5) applied
a Cox proportional hazards model and
revealed a statistically significant in-
crease in incremental value of the gated
SPECT ejection fraction over that of the
prescan likelihood of events and perfu-
sion SPECT data. Additionally, the same
study revealed that patients with normal
perfusion scans and abnormal gated
SPECT ejection fractions had a 30% an-
nual risk of cardiac death or myocardial
infarction.

Assessment of LV volumes has
equal importance in determining prog-
nosis. A major determinant of survival
after recovery from a myocardial in-
farction is LV end-systolic volume as
measured by contrast ventriculography
(6). Using an automated gated SPECT
algorithm, Sharir et al. (7) showed that
an LV systolic volume of#70 mL was

related to a low mortality rate even in
patients with severe perfusion abnor-
malities. LV systolic volumes of.70
mL were related to a high death rate in
patients with mild-to-moderate or se-
vere perfusion defects. Survival bene-
fits were shown when the LVEF, as
measured by the gated SPECT tech-
nique, was$45%.

Risk stratification with LV volumes
also applies to valvular heart disease
(8). Preoperative end-systolic volumes
from cineangiography can predict post-
operative LV performance in patients
with aortic regurgitation and mitral re-
gurgitation. Additionally, apreopera-
tive end-systolic volume of.60 mL/m2

predicts a high risk for perioperative
cardiac death. In a study by Borrow et
al. (8), the preoperative LVEF and
end-diastolic volume were less strong
predictors of surgical outcome com-
pared with end-systolic volume.

In this issue ofThe Journal of Nu-
clear Medicine, Daou et al. (9) com-
pared 3 methods for ejection fraction
and volume estimations from electro-
cardiographically gated blood-pool
SPECT images. The authors made a
thorough analysis of various process-
ing methods to determine the LVEF
and measure LV volumes. A limitation
of current commercially available soft-
ware for cardiac gated SPECT is over-
estimation of the LVEF and underesti-
mation of LV end-systolic volumes in
small ventricles, particularly in pa-
tients with hyperdynamic LV function.
Both the automatic geometric method
developed by Kriekinge et al. (10) and
the semiautomatic activity method of
Mariano-Goulart et al. (11) may be
subject to this error. Daou et al. com-
pared their more time-consuming tech-
nique with these 2 processing methods
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and showed an enhanced accuracy of
their method in determining the LVEF
and LV end-systolic volumes in small
ventricles.

The conclusion of this study is that the
enhanced accuracy of this method may
soon be coupled with faster processing
and a more practical usefulness. Gated
blood-pool SPECT (GBPS) will be ca-
pable of accurately performing addi-
tional assessments such as the right ven-
tricular ejection fraction and regurgitant
fraction determinations. Possibly, the
need to use the cumbersome first-pass
technique could be eliminated. The ben-
efit of being able to quantify right ven-
tricular performance will allow GBPS to
have further value in the clinical man-
agement of valvular heart disease and
pulmonary hypertension. Borer et al.
(12) have already shown that determina-
tion of right ventricular function is cru-
cial to assess the timing of surgery in
mitral valve regurgitation.

Given the findings of Daou et al. (9),
GBPS uses a highly reproducible and
accurate technique for assessment of the
LVEF and ventricular volume. Never-
theless, as evidenced in the examples
described here, clinicians use many mo-
dalities to assess the LVEF and volumes,

including gated SPECT, echocardiogra-
phy, fast gated CT, and cardiovascular
MRI. All of these techniques have been
validated and each has been shown to be
reproducible, but can these modalities or
GBPS be used interchangeably? All of
these techniques have been validated
against another modality as the gold
standard, but differences are present. Ta-
ble 1 lists the relative advantages and
disadvantages of these modalities (13).
Because of these differences and differ-
ent resolution capabilities, is an LVEF of
45% as determined by echocardiography
equivalent to the same value determined
by gated SPECT? An ejection fraction of
45% by echocardiography implies mild
to moderate dysfunction, whereas the
same value by gated SPECT suggests
low normal function. Perhaps GBPS
may provide more accurate information
than that from gated SPECT. However,
the real goal should be achievement of
measurement agreement among the var-
ious imaging modalities.

Daou et al. (9) have produced a
technically important paper. Valida-
tion of the LVEF and volume measure-
ments from GBPS, with the conse-
quent impact on clinical decision
making and management, will further

enhance the value of combined perfu-
sion and function from nuclear tech-
niques as the major tool for the prac-
tice of cardiology. The next step is to
demonstrate the interchangeability and
interrelativity of the various imaging
modalities and compare the informa-
tion provided so that GBPS becomes
more clinically relevant. Once this is
accomplished, the union of perfusion
and function in gated myocardial per-
fusion imaging will become even more
valuable and powerful.
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Relative Advantages and Disadvantages of SPECT, Echocardiography, CT, and CMR

Modality Advantages Disadvantages
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Widely available Poor spatial resolution
3-Dimensional Uses radiation
Good image contrast Relatively long scanning time
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CT 3-Dimensional Needs contrast agent
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Quantitative Limited expertise
Good spatial resolution Developmental

CMR 5 cardiovascular MRI.
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