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Myocardial perfusion scintigraphy at rest and after stress

has provided for decades a robust means to assess the

extent of myocardial ischemia due to obstructive coro-

nary artery disease (CAD). The prognostic data

collected through various jeopardy scores are over-

whelmingly convincing of its power to accurately risk

stratify patients with anginal symptoms. More recently,

the development of high-resolution multidetector com-

puted tomography (MDCT) scanners has reignited the

interest of practicing physicians in the anatomy rather

than the functional significance of luminal obstruction.

Nonetheless, the importance of an abnormality in

myocardial blood flow and tissue perfusion over mere

anatomy has been reinforced in invasive clinical trials1,2

The significance of tissue perfusion has therefore pro-

moted an interest in developing CT protocols that may

allow a ‘‘one stop shop’’ assessment of anatomical

severity and physiological significance of obstructive

CAD.3–7

The assessment of myocardial ischemia with com-

puted tomography is based on a comparison of

myocardial enhancement after the infusion of a

vasodilator agent, such as adenosine, to myocardial

enhancement during rest. This concept is therefore

similar to myocardial perfusion imaging with

scintigraphy, although the applicable mechanisms are

substantially different; transit of iodinated contrast vs

extraction of a tracer via a molecular mechanism. Often,

the CT scan performed at rest is used to assess both

coronary anatomy and rest perfusion; beta-blocking

agents and sublingual nitrates are administered as indi-

cated. In this issue of the journal, Marini et al8 report on

a direct comparison of SPECT and MDCT angiography

to measure coronary flow reserve (CFR) in 35 patients

with suspected CAD; 12 patients had obstructive and 11

had non-obstructive CAD. They calculated CFR in 595

myocardial segments and correlated the findings with

obstructive CAD as diagnosed by MDCT. The two

techniques correlated fairly well and appeared equal in

their ability to identify areas of decreased flow due to

obstructive CAD. However, MDCT slightly underesti-

mated flow in segments subtended by patent coronary

arteries compared to SPECT. Furthermore, there was a

significant difference in CFR between non-obstructed

and obstructed segments when measured by SPECT,

while MDCT failed to differentiate the two (Figure 1).

Taken together, these findings support a similar utility of

CFR measured with SPECT or MDCT to exclude the

presence of intra-luminal CAD, although MDCT may

leave some doubt as to the differentiation of anatomi-

cally non-obstructive from obstructive CAD. The data

are interesting and this type of information is necessary

as a new technology enters the clinical arena and needs

to be compared with an older and more established

technology. But are these data fully informative?

SPECT is not the gold standard of nuclear technologies

to assess myocardial blood flow and—although vali-

dated—it is not as precise as positron emission

tomography.9 Myocardial perfusion assessment by CT

yields only moderately accurate information when

compared with invasive fractional flow reserve testing.10

There is no standardized method to assess CFR by either
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SPECT or MDCT, and there is no MDCT-specific per-

fusion analysis software. Hence, when comparing two

technologies with obvious limitations one may run the

risk of deriving only a speculative conclusion. Of rele-

vance, the analyses presented by Marini et al8 do not

present test characteristics (sensitivity, specificity, pos-

itive and negative predictive values, and accuracy) either

on a per-segment or a per-patient basis. When a new

approach is introduced in clinical practice, its utility is

heavily dependent on its ability to identify or exclude

individual patients in need of intervention.4 A correla-

tive analysis in the absence of a patient-based analysis of

test characteristics cannot provide the type of informa-

tion on which a physician can make treatment decisions

with confidence. To strengthen the quality of the infor-

mation, the authors could have provided a CFR

threshold below which obstructive CAD can be con-

sidered present with some degree of certainty. This is the

approach both interventional cardiologists and non-in-

vasive CT imagers have chosen to follow more recently.

In fact, randomized clinical trials such as FAME1 have

convincingly demonstrated that a CFR of 0.8 is a

threshold below which obstructive CAD becomes

prognostically significant. Initial application of the same

concept in the field of CT angiography, i.e., CT frac-

tional flow reserve, showed that the same applies to this

non-invasive technology and it is quickly replacing the

utility of myocardial blood flow estimation.11,12 In spite

of all other considerations, the agreement between

SPECT and MDCT for identifying segments with nor-

mal or abnormal perfusion from a qualitative standpoint

was very promising in Marini’s paper8: 109 ischemic

and 486 non-ischemic segments by SPECT vs 122

ischemic and 473 non-ischemic segments by MDCT.

Hence, there is some evidence that suggests that these

two techniques are equivalent.

Nonetheless, there are a few factors that may limit

the applicability of MDCT imaging for myocardial

blood flow analysis, not the least of which is radiation

exposure. Given the need to infuse iodine contrast twice

and image both at rest and after stress, or three times as

in the current investigation where coronary angiography

was performed as a separate scan,8 the total radiation

dose may amount to unacceptable doses. Iodine-based

contrast material has vasodilatory properties and so

ensuring true basal measures of blow flow may be

problematic. While nuclear techniques measure the

global myocardial uptake of a tracer, CFR by MDCT
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Figure 1. The first row demonstrates that SPECT is capable of differentiating normal flow from
reduced flow in territories perfused by coronary arteries with moderate obstruction and those with
severe obstruction. The lower raw demonstrates that MDCT can detect a difference in flow between
territories supplied by patent vessels vs vessels with atherosclerotic disease, but it is unable to
differentiate between non-obstructive and obstructive diseases.

Journal of Nuclear Cardiology� Raggi and Mancini 1723

Volume 24, Number 5;1722–4 Myocardial perfusion with SPECT, MDCT or neither?



measures intravascular contrast transit and microvascu-

lar disease may affect MDCT calculations of flow more

than SPECT. There is a need to standardize protocols

both in terms of image acquisition and reconstruction

and in terms of image interpretation. Finally, more data

on the diagnostic accuracy and prognostic utility of

MDCT perfusion are needed. However, in view of the

incipient success of CFR analysis performed on MDCT

angiography scans done to assess coronary anatomy, it is

increasingly unlikely that MDCT perfusion will develop

to a point where it will become a routine approach of

true clinical utility.
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