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Dedicated cardiac CZT SPECT is steadily moving
to achieve its destiny
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Conventional SPECT based on Anger gamma

camera has been the cornerstone for the evaluation of

myocardial perfusion imaging in nuclear cardiology.1

Over the last 30 years, successive important progresses

in hardware, software, stress agents, and radiotracers

built its clinical success. Without being exhaustive let us

enumerate some of these important achievements: (1)

the widespread availability of 99mTc-based myocardial

perfusion imaging radiotracers in the early 1990s, (2) the

commercialization of multi-head gamma cameras, (3)

The widespread use of one-injection one-acquisition

coupling of perfusion and function in the mid 1990s and

(4) the availability of iterative reconstruction with res-

olution recovery and noise regularization in the mid

2000s. Noteworthy, the clinical value of SPECT/CT

hybrid systems available since the early 2000s with its

attenuation correction option is still debated but is

slowly and steadily making its way to more widespread

clinical use. Meanwhile, most centers are using the

prone versus supine imaging as an alternative to atten-

uation correction, increasing unbearably the time of

acquisition with conventional SPECT.

Noteworthily, the availability of very successful,

completely automatic MPI SPECT processing software

for the quantification of myocardial scar, extent and

severity of ischemia and the quantification of left ven-

tricular function has been one of the bases for its

robustness and its widespread clinical success. And for

nearly 30 years now, the value of SPECT MPI has been

documented worldwide with a huge number of pub-

lished studies realized on incalculable number of

patients exploring nearly all kind of patients (obese,

elderly, pacemakers, …) and a wide variety of clinical

situations. Noteworthy SPECT MPI is particularly suited

to patients unable to exercise through the use of phar-

macological stress with abundant literature on the

subject validating its use. Its diagnostic value, its

capacity to orient therapeutic options, its capacity to

evaluate treatment efficacy, and its prognostic value are

widely accepted.

Despite all its honorable achievements, conven-

tional SPECT still faces some limitations that need to be

overcome. Let us state the most important one, the

underestimation of the extent of CAD as defined by

anatomical imaging with a particular attention to

patients with balanced 3-vessel disease and left main

CAD.2 And in this era of radiation reduction mania, the

continuous search for radiation dose reduction is a pri-

ority. Besides, SPECT acquisition time reduction and

overall exam time reduction are also important aspects

that should continue to be addressed with conventional

SPECT despite important achievements realized in this

direction the last decade.1 And all these are to be

achieved at reasonable costs with the worldwide known

health care cost containment constraint.

To address these issues, in the late 2000s, nuclear

cardiology has taken a new turn through the commer-

cialization of dedicated cardiac CZT SPECT gamma

cameras with the hope of surpassing all or some of the

limitations of conventional SPECT.3 And in this sense, a

hybrid CZT SPECT/CT system with attenuation cor-

rection is also commercialized in order to render MPI

studies more quantitative.

These dedicated cardiac CZT SPECT gamma

cameras are particularly characterized by better spatial

resolution (5 mm), better sensitivity (5–7 times), and
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better energy resolution (2-times) as compared to con-

ventional SPECT. Noteworthily, these characteristics

have been accomplished through the combined use of

CZT detector technology and of original multi-head

designs that acquire simultaneously over an arc of 180�
in 3-D mode instead of the step-and-shoot principle used

with conventional SPECT.

Dedicated cardiac CZT SPECT accomplished a

tremendous reduction in radiation dose, in acquisition

time and overall exam time.4–6 It improved image

quality and patient comfort. Its diagnostic performances

compare favorably with those of conventional

SPECT.[7–9] Some groups addressed with CZT SPECT

some of the limitations encountered with conventional

SPECT and reported a certain success (work in pro-

gress), i.e., coronary flow reserve to handle the

underestimation of the extent CAD in patients with 3-

vessel and left main disease, respiratory motion handling

to benefit from the system spatial resolution, dual car-

diac and respiratory gating to address myocardial

perfusion at end-diastolic phase.10–15

Meanwhile, to be widely clinically accepted and to

compete with conventional SPECT for the realization of

MPI studies, the performances of these new CZT SPECT

imaging systems need to be at least equivalent to those of

conventional SPECT. It should be able to provide all or

most quantitative parameters provided by conventional

SPECT particularly extent/severity of myocardial perfu-

sion defects, regional and global LV function, and

mechanical synchrony. And validation studies coming

from diverse centers should be done on large number of

patients in a wide variety of different clinical situations.

This would reproduce one of the important characteristics

that made the clinical acceptance and success of cardiac

MPI realized with conventional SPECT, that is its clinical

value, robustness and reproducibility in secondary and

tertiary healthcare centers. In this sense, since the advent

of dedicated cardiac CZT SPECT, published data are

accumulating and exploring different clinical situations

and different parameters. And in this issue of the journal,

Wu D et al. added useful data validating the use of CZT

SPECT in a particular group of patients.16 The authors

compare the value of CZT SPECT to conventional

SPECT for the assessment of contractile function,

mechanical synchrony, and myocardial scar in patients

with heart failure. They demonstrate that CZT SPECT

provided comparable data to C-SPECT for measuring LV

scar, function and synchrony in this clinically important

subgroup of population. The authors are to be congratu-

lated for adding data to the clinical cardiology

community. Such studies addressing particular subgroup

of patients should be encouraged and will contribute

undeniably to build up progressively the wide clinical

acceptance and success ofMPI using this new technology.
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