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IMPORTANCE OF INCREASED LEFT
VENTRICULAR MASS (LVM)

Over 30 years ago, increased LVM on echocardio-

graphy was identified in the Framingham Heart Study as

an important independent predictor for cardiovascular

morbidity and mortality in patients without coronary

artery disease (CAD).1,2 Subsequent studies have shown

that increased LVM predicts mortality and sudden death

in patients with stable CAD,3 future myocardial infarc-

tion and cardiac death in patients with and without

inducible ischemia,4 cardiovascular events in patients

with mild to moderate aortic valve stenosis5 and

mortality and need for future revascularization in

patients undergoing diagnostic coronary angiography.6

MEASURING LVM USING SINGLE-PHOTON
EMISSION COMPUTED TOMOGRAPHY (SPECT)
MYOCARDIAL PERFUSION IMAGING (MPI)

Measurement of LVM using single-photon emission

computed tomography (SPECT) myocardial perfusion

Imaging (MPI) has been validated using thallium-201 in

a canine model with post-mortem weights with excellent

correlation (r = .91) and reproducibility (coefficient of

variation 24%).7 SPECT measurements using

conventional NaI gamma cameras and thallium-201,

Tc-99m sestamibi or Tc-99m tetrofosmin correlate

significantly and moderately with estimates from cardiac

magnetic resonance imaging (CMR),8 echocardiogra-

phy9,10 and cardiac computed tomography (CT).11,12

Interobserver and intraobserver variability was very

good for SPECT measurements using commercially

available software.10,12 LVM was underestimated with

SPECT in patients with severe perfusion defects com-

pared to echocardiography,10 probably related to SPECT

imaging perfused tissue specifically and echocardiogra-

phy identifying perfused and nonperfused tissue.

Although mean values were similar with SPECT and

CT, SPECT systematically overestimated low values

and underestimated high values resulting in large limits

of agreement.12 SPECT values are not interchangeable

for echocardiographic or CT measurements but can be

used for LVM estimates in single patients and for serial

evaluation (Figure 1).

Solid-state detector systems using cadmium-zinc-

telluride (CZT) crystals have been recently introduced

and have better resolution than conventional Anger

cameras.13 A recent study compared LVM measure-

ments with CZT SPECT using Tc-99m tetrofosmin and

commercially available software versus CMR. Correla-

tion was excellent between LVM estimates using

SPECT and CMR with small limits of agreement.14

Diagnostic accuracy for detection of increased LVM by

SPECT was high (84% to 88%) and minimally affected

by perfusion abnormalities.

MEASURING LVM USING PET MPI

Although rubidium-82 chloride and nitrogen-13

ammonia are commonly used radiotracers for PET

MPI, only a few centers a small number use oxygen-15

water due to its very short half-life and need for on-site

cyclotron. Oxygen-15 water PET MPI is considered the
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gold standard for measurement of global and regional

myocardial blood flow (MBF) and has excellent diag-

nostic accuracy for detecting obstructive CAD.15

Oxygen-15 water is freely diffusible and equilibrates

rapidly with the large endogenous water pool. Static

myocardial images acquired more than 1 minute after

injection have minimal contrast with no specific

myocardial uptake. Kinetic analysis of nongated

dynamic oxygen-15 water data can be used to generate

parametric images of MBF16 and perfusable tissue

fraction (PTF), used for partial volume correction.17

This approach of generating parametric images was

applied to nongated dynamic carbon-11 acetate imaging

and permitted measurements of LVM and volumes that

correlated well with CMR.18

In this issue of the Journal of Nuclear Cardiology�,

Jens Sörensen and team describe the feasibility of

measuring LVM and wall thickness from parametric

PTF images derived from nongated dynamic oxygen-15

water PET MPI studies, which is an extension of their

previous work using nongated dynamic carbon-11 acetate

imaging.18 The study was a retrospective analysis of 139

patients (197 oxygen-15 water PET MPI studies) with

varying degrees of hypertrophy and remodeling from 4

previous research studies. The method was developed

using 66 scans and then evaluated using the remaining

scans with a blinded comparison to CMR (n = 47) and

echocardiography (n = 36). High correlations with min-

imal bias were found for PET measurements of LVM and

wall thickness compared to CMR and echocardiography.

UsingROC analysis, diagnostic accuracy of PET for LVH

and increased wall thickness was high in both the CMR

and echocardiography groups. Reproducibility of the PET

measurements was very good for interobserver variability

and rest-stress repeatability. As noted by the authors, this

single-center study needs external validation in a larger

and more diverse group of patients and with more scanner

types.

Measurement of LVM with rubidium-82 chloride

PET MPI was compared with CMR in a retrospective

Figure 1. Left ventricular mass estimates. SPECT images were acquired (Discovery NM530c, GE
Healthcare) 30 minutes after rest injection with Tc-99m tetrofosmin (* 150 MBq, 4 mCi). Display
zoom 1.3 for all images. A and B Normal patient. LVEF 74%, LVEDV 65 mL, LVESV 17 mL. C
and D Patient with LVH. LVEF 50%, LVEDV 119 mL, LVESV 59 mL.
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analysis of 105 patients having both studies in a 1-year

period.19 PET images were processed with commer-

cially available software. Correlations for LVM were

good with moderate limits of agreement. As with

SPECT, PET underestimated LVM at high values

compared to CMR. Interobserver variability and stress-

rest repeatability were excellent.

Reproducibility of measurements of LV mass

between two rubidium-82 chloride PET MPI scans

using two commercially available software packages has

been assessed in 40 healthy young volunteers.20 Repro-

ducibility between scans was high but concordance was

poor between the two software packages. Thus, each

software package should have its own normal reference

range and the same software package should be used for

serial studies.

ADDED VALUE FOR REPORTING LVM IN MPI
REPORTS

Stress MPI detects ischemia due to obstructive CAD

and has been used for many years to guide therapy and

predict short-term prognosis. However, there are many

concerns expressed for the continued viability of stress

MPI imaging and particularly SPECT. The frequency

and severity of abnormal and ischemic SPECT MPI

studies has decreased over the last 2 to 3 decades21 and

this suggests a need for alternative risk stratification

approaches, such as coronary artery calcium scanning

with or without treadmill ECG testing. Recent random-

ized trials in patients with ischemia and stable CAD

have found little benefit of revascularization added to

optimal medical therapy for reducing cardiovascular

events22,23 suggesting less need for identification of

ischemia to direct revascularization therapy. However,

stress MPI is very useful for evaluating the probability

of ischemia due to obstructive CAD as a cause of

symptoms and often redirecting subsequent diagnostic

testing. Depending on the technology, stress MPI can

provide data about left ventricular function (volumes,

ejection fraction, mass, transient ischemic dilation,

dyssynchrony), coronary artery calcium and MBF for

determining short and long term for determining prog-

nosis in patients with and without obstructive CAD. We

can increase the clinical value of our MPI reports by

adding prognostic information.

Increased LVM predicts cardiovascular events and

can be calculated using commercially available software

at the same time as LV volumes and ejection fraction

without additional image acquisition or processing time.

The American Society of Nuclear Cardiology imaging

guidelines for nuclear cardiology procedures encourage

structured and standardized MPI reports and require LV

myocardial wall thickness to be reported as text with the

response of normal or increased.24 In the sample

template for pharmacologic-based stress MPI (Appendix

5), LV mass (g) is included. Since the accuracy of

SPECT and PET estimates of LVM has been validated

and very good observer variability demonstrated, the

addition of routine reporting of LVM estimates in

clinical MPI reports would be reasonable and may be

useful in clinical care.
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