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The use of two different isotopes to study the myo-

cardium with SPECT imaging is almost as old as nuclear

cardiology itself.1 Themajority of the experiencewas done

with Tl201 and 99mTc-labeled tracers,2 with Tl201 injec-

ted at rest and 99mTc-perfusion tracers injected at peak

stress, although different isotope and tracer combinations

have been also investigated.3,4 Two separate sets of SPECT

images are acquired, one for each isotope or condition.

Simultaneous dual-isotope SPECT imaging allows

for the concomitant evaluation of the processes targeted

by the two radioisotopes (e.g., viability with thallium

and ischemia with 99mTc tracers or viability with

thallium and neuroadrenergic damage with I-123-

MIBG). Moreover, imaging two isotopes in one scan

obviously reduces the probability of errors induced by

image misalignment, and increases patient comfort.

A potential problem with this technique is the

downscatter of the higher peak into the lower one (the

crosstalk effect, defined as the contamination in one iso-

tope’s energy window due to the detection of the photons

from the other isotope), because of the interactions of the

photons in the patient, collimator–detector system, or the

limited energy resolution of conventional Anger cameras,

which could result in image degradation.

In the case of simultaneous Tl201 and Tc-99m, Tc-

99m photons scattered in the body and lead X-rays

created in the collimator will be detected in the Tl-201

energy window. Several methods for dual-isotope

imaging have been suggested to correct for the down-

scatter, including estimating and subtracting it prior to

reconstruction or reconstruction-based compensation.

This can be done either in the spatial domain using

crosstalk or using measurements in multiple energy

windows.5–10

The majority of these correction methods is based on

estimating the downscatter by blurring and scaling pro-

jection data acquired from an intermediate scatter window

(three-windowmethod). However, they cannot accurately

take into account the patient dependency of the down-

scatter. Furthermore, a downscatter estimate directly

based on measured projections is often noisy, which will

add noise to the downscatter-corrected image.11

In the case of I-123 and Tc-99m imaging, however,

the photopeak energies are close together, 140 and

159 keV, respectively: the primary photons of I-123 and

its downscattered photons would be detected in the Tc-

99m energy window, and the primary photons of Tc-

99m may be contained in I-123 window as well, and the

correction for crosstalk is more difficult.

Simultaneous 99mTc/123I imaging was applied in

brain studies.12,13

Kumita et al evaluated the simultaneous assessment

of Tc-99m sestamibi and I-123-BMIPP to assess

myocardial perfusion and metabolism.14 Du et al

assessed the feasibility of simultaneous dual 99mTc/123I

imaging to assess myocardial perfusion and innervation

using Siemens IQ-SPECT.15 In this study, the compen-

sation of the estimated crosstalk was included in an

iterative reconstruction process, and the method was

then validated with data from both Monte Carlo simu-

lation and physical phantom experiments.
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The latest generation of gamma cameras uses novel

semiconductor cadmium zinc telluride (CZT) detector

technology and might be considered as the real technical

milestone in nuclear cardiac imaging in the last

20 years; they provide a superior energy resolution,

scatter fraction, sensitivity, count rate capability, and

spatial resolution, when compared to conventional

gamma cameras.

The advantages of the increased energy resolution

of cadmium zinc telluride (CZT) cameras (e.g., at

140 keV 6% vs. 9.25% of conventional cameras) in d-

ual-isotope imaging (99mTc and 123I) were recently

assessed. In 69 patients prospectively evaluated with
201Tl/123I-MIBG SPECT to investigate viability/inner-

vation mismatch, the scatter correction was applied

using the three energy window method.16

In a first experience using a dynamic cardiac

phantom, Blaire et al documented that the assessment of

LVEF and regional motion with 123I or 99mTc and the

new CZT cameras was comparable using different

energy windows and acquisition types (single vs. dual).
17

In another well-controlled phantom experimental

study, appearing in this issue of the Journal,18 these

authors investigated the feasibility and potential limita-

tions of simultaneous 99mTc/I123 dual-isotope

acquisitions to evaluate the myocardial wall, with the

two CTZ systems currently available. This type of

phantom evaluation is mandatory when evaluating a new

technique with such potential clinical applications as

well as such potentially serious errors and artifacts.

In the experiments they performed, Blaire et al.

documented that reconstructed wall activities of 99mTc

(but not 123I) were significantly affected by the acqui-

sition modality (single vs. dual) using both cameras.

Image contrast using 123I and DNM 530c or both 123I

and 99mTc with D-SPECT was also influenced by the

acquisition type.

In the interpretation of the results, however, two

major issues should be taken into account. First, besides

sharing the same detector technology, the two tomo-

graphic systems are substantially different. The DNM

530c is equipped with a multiple pinhole collimator and

19 stationary CZT detectors that are able to simultane-

ously acquire 19 cardiac views, whereas the D-SPECT

system adopts 9 mobile blocks of pixelated CZT

detectors coupled with a wide-angle square-hole tung-

sten collimator, arranged so that each detector’s pixel is

seen from a single hole of the collimator; during the

tomographic acquisition this system acquires 120 pro-

jections by each block (a total of 1080 projections).

Moreover, the iterative reconstruction algorithms and

the post-reconstruction filters are also different. Finally,

in addition to the different architecture and

reconstruction algorithms, it should be considered that

different corrections were applied to different acquisi-

tion types/camera combinations: while scatter, crosstalk,

and tailing effect were applied using the D-SPECT for

dual but not for single isotope acquisitions, no correction

at all was applied with DNM 530c acquisitions.

Nevertheless, despite the above-mentioned differ-

ences, as final result the defect and mismatch size (that

are the two major data we are looking for) were not

influenced by the type of acquisition.

Myocardial perfusion imaging is a cornerstone in

the diagnostic and prognostic evaluation of patients with

coronary artery disease. More recently, the assessment

of cardiac neuroadrenergic damage with I-123-MIBG is

increasing in popularity in the identification of patients

with severe left ventricular dysfunction at higher risk of

events. The simultaneous assessment of both informa-

tion, perfusion and innervation, minimizing the

likelihood of errors induced by image misalignment

would provide a more accurate detection of mismatch

areas, that are viable but denervated, thought to be

involved in the genesis of arrhythmias.

Blaire et al are to be appreciated for their effort.

Back in 1990, in David Lynch serial drama the FBI

Special Agent Dale Cooper was sent to unveil the

secrets of Twin Peaks; in the third millennium the new

CZT cameras might open new horizons in the use of

multi-peak acquisitions in myocardial SPECT imaging,

although additional phantom studies and clinical vali-

dation are necessary before a full clinical deployment.
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