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Two Injection Method and Stress-DPI
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Reproducibility and Validity of DPI

15 mCi Tc-99m MAA

10,15,30,240 seconds data collection time

right lateral DPI

1 mCi Tc-99m MAA

analog perfusion images

30 240

225,900 seconds data collection time

Fig. 1

Note the similarity of each DPI, i.e. patterns of DPI do not so depend on ex-

posure time. It is also noted that by injecting 1 mCi Tc 99m-MAA clinically
useful DPI are obtainable and that relative regional count rates are easily esti-

mated by using any DPI.

Note the dependency of analog perfusion images on exposure time. It might be
difficult to obtain analog perfusion images with same contrast of photodensity.

It is also noted that by using photodensity with inspection it might be scarcely
possible to estimate relative regional count rates.

DPI are more useful than analog perfusion images for estimating relative

regional count rates.
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Fig. 2 In type A new hyperperfusion area is noted at upper anterior zone of right lateral

DPI after exercise.

In type B hyperperfusion area noted at lower zone of left lateral DPI diminish
after exercise and this might imply shift of pulmonary blood flow to upper zone

of lungs.

In type C patterns of both lateral DPI changed after exercise, i.e. on right lateral
DPI hyperperfusion area noted at lower zone diminished and on left lateral
DPI hyperperfusion area appeared at upper anterior zone.

In type A, B and C marked changes of patterns of DPI occurred without ac-
companying changes of patterns of antero-posterior DPI.

In type D changes of patterns of DPI were noted on all 4-views after exercise.
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Volume effect (negative & positive)
inversion of isocount contour

pseudo-hyper, moderate, hypo, perfusion area
ore exercise

—“w o ww oo

area A pseudo-moderate-perfusion area !
(through antierior mediastinum, positive effect)

area B ' pseudo-hypo-perfusion area !

(due to cardiomegaly, negative effect)

area C ' pseudo-hypo-perfusion area ..
{below top of diaphragma, negative effect. 1

X\
P . posterior, R right lateral, A | anterior, L ! left lateral.

Fig. 3 Volume effects.

Note that complex geometry due to cardiomegaly, mediastinum, etc. acts as both
positive and negative volume effects on lateral DPI. In this case volume A (corresponding
to area A in lateral DPI) is larger than volume B and further attenuating factor due to
cardiomegaly is larger for V(B).

As was shown in perfusion gradient activity per unit volume in V(A) is smaller than
that in V(B), however in lateral DPI activity in area A become greater than that in area
B due to positive volume effect.

Slight increase of activity in V(A) after exercise might be amplified by volume effects and
appear as marked changes of lateral DPI, i.e. moderate perfusion area appear in anterior
zone of right lateral DPI.

At lower right corner an example of well known negative volume effect under the top of
diaphragma is shown. In normal subjects in spite of high activity per unit volume in this
region lower zone of posterior right lung, area C, appear as hypoperfusion area, strictly
speaking pseudo-hypoperfusion area.
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0.5 0.4

0.6  0.566)6 0.4
1-st DPI 6th isocount contour 0.6

------- true DPI 6th isocount contour 6
2-nd DPI 6th isocount contour (6.6)

Fig. 4 Effects of previously injected radioisotope on
the second DPI (theoretical consideration)
For mathematical simplicity DPI (I mCi,
10 mCi, 10 isocount contours) are assumed.
On the assumption that hyperperfusion area
remain at almost same area and that maximum
count in I-st DPI is I, then width of isocount
contour is 0.1 and maximum count in true DPI
is 10 and width of isocount contour of true
DPI is 1 (true DPI are imaginary DPI without
remaining radioisotope). As was shown in
Fig. due to remaining radioisotope counts in
2-nd DPI are modified to the value in parenthe-
sis. At the cross point of corresponding isocount
contour of 1-st and true DPI, the count is same
to that of corresponding isocount contour of
2-nd DPI, i.e. three corresponding isocount
contour cross at one point. So enlarged isocount
contour appears as smaller one in 2-nd DPI
than that is in true DPI and naturally larger
than that in 1-st DPI. In case, in which enlarged
isocount contour are noted in 2-nd DPI, the
existence of enlarged isocount contour is true
and vice versa. In case, in which hyperperfusion
area shifts to other area, the changes of DPI
are easily detected. It is concluded that the
changes of isocount contour are detected with-
out error in spite of remaining radioisotope.
Quantitatively maximum error about number
of isocount contour is 1.
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