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INTRODUCTION

Tools for the relative quantification and automated

scoring of myocardial perfusion imaging (MPI) are

readily available in the clinic. In most implementa-

tions,1-4 the quantification of the relative hypoperfusion

is accomplished by statistical comparisons of the pixels

on the polar maps from normal patients. This reference

set of normal scans is usually referred to as a ‘‘normal

database’’. There have been many studies reporting the

polar map count distribution of normal perfusion scans.

Differences in the appearance of the normal perfusion

have been reported due to multiple technical and patient

factors. Clinicians utilizing the quantitative tools should

be aware of the possible pitfalls in automated image

quantification due to the inappropriate (mismatched)

normal perfusion limits.

PATIENT POSITION AND NORMAL PERFUSION
APPEARANCE

In this issue of Journal of Nuclear Cardiology�,

Kracsko et al5 report the differences between supine and

sitting (upright) MPI images. They evaluate 55 patients

undergoing two sequential gated 99mTc-sestamibi scans

(one sitting, one upright) on two different cameras

(similar models from the same vendor). The authors

assessed the differences between various quantitative

parameters obtained from these two scans. They found

some differences in both the functional parameters

(ventricular volumes and mass) and the quantitative

perfusion parameters. In particular, they reported that

perfusion defects were in general larger in the upright

position as compared to the supine position and that

more studies in the upright position were interpreted as

abnormal. Based on these findings, the authors recom-

mend the use of the separate normal perfusion databases

for the supine and upright positions.

Some of the limitations of the study by Kracsko

et al should be highlighted. Patient position during the

scan is only one of the potential causes of the differences

in MPI measurements. In the study by Kracsko et al,

supine images were always performed before upright

images, and in fact, different camera systems (although

from the same vendor) were used for supine and

subsequent upright images. They also used only stress

images in their evaluation of differences. It is possible

that in addition to the changed patient position, the

timing differences between these two stress scans could

affect quantitative results. Nevertheless, a small time

difference between two stress scans is not likely to be a

key factor. In a study of reproducibility with the same

camera position, no significant biases were found in the

quantitative perfusion parameters in two sequential

scans with the same injection.6 Perhaps the biggest

limitation, however, is that the authors utilized a

standard normal database, which was not matched to

the camera studied, and they did not evaluate the use of

position-specific databases—even though they proposed

the use of such normal limits in their conclusions.

Several previous studies analyzed the effect of

patient position on myocardial perfusion quantification.

In a study by Nakazato et al, supine and upright imaging

was studied on the same camera.7 They demonstrated

that despite small differences, combining the normal

limits (using both supine and upright images) did not

affect the diagnostic accuracy. In addition, the average
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myocardial uptake between supine, upright, and com-

bined (upright/supine) databases did not differ

significantly in any of the 17 segments for either men

or women. This was true for supine/upright normal

limits created for both 99mTc or 201Tl tracers. Thus, the

Nakazato et al study, albeit performed on a different

camera, contradicts the conclusions of Kracsko et al5

with regards to the need for the position-specific supine/

upright databases. On the other hand, Nishina et al

demonstrated unequivocally that separate supine and

prone normal limits are indeed required for the quan-

tification of supine and prone MPI on the conventional

dual-head camera system.8 It is quite likely that the

variability between supine and prone MPI is greater than

the variability between supine and upright images due to

larger differences in patient position.

This study reminds us of the often-asked questions

in nuclear cardiology. How many different databases are

needed for quantification of MPI and what factors are

key determinants of the normal perfusion appearance on

MPI? In the recent review of quantification with normal

limits, Rubeaux et al summarized the developments with

regards to specific normal limits related to the new

equipment and imaging protocols.9 The key parameters

defining the characteristics of the normal database are

the camera type, count level (low-dose vs high-dose

affecting the variation of the normals),10 attenuation

correction (yes/no), patient position (as studied by

Kracsko et al),5,7,8,11,12 and possibly patient ethnicity.

For example, an extensive validation of Japanese-speci-

fic databases13-16 clearly demonstrated the need for the

creation of population-specific databases. On the other

hand, it has been shown that normal limits generated for

obese patients do not show significant differences as

compared to non-obese patients.17 Another potential

factor is the stress test type (exercise or pharmacolog-

ical). However, stress protocols-specific databases were

studied and did not reveal differences in the quantitative

accuracy as compared to mixed databases using both

exercise and adenosine normal scans.18 In Table 1, we

summarize various possible factors potentially affecting

normal perfusion limits, with publications reporting

effects of these factors on normal perfusion distribution

in SPECT MPI.

CONCLUSIONS

Automated quantification of MPI has been demon-

strated to achieve a very high level of accuracy, rivaling

expert observers. Nevertheless, the quantification process

is dependent on the selection of appropriate normal

perfusion limits. As these automated systems become

more commonly used in the clinical practice, aiding the

clinical scoring and reporting, it is of great importance to

ensure that the appropriate (matched) limits are used to

ensure the maximum accuracy. Therefore, it is helpful to

know how various factors may affect normal perfusion

scan. Patient position during the MPI scan is one of the

factors potentially influencing the appearance of the

normal perfusion and should be considered when applying

automated quantification in clinical practice. The need for

position-specific normal limits, however, may depend on

the camera geometry and the imaging protocol.
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