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Noninvasive Quantitative Measurement
of Cerebral Blood Flow with 23[-IMP
—Lung Monitoring Method—

Kazuhiro Oguchi?, Toshio Kasuga?, Shusuke Sone?,
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1) Department of Radiology, Shinshu University, School of Medicine
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Research Code No. : 721.2
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In order to perform a less invasive determination of regional cerebral blood flow (rCBF) using I
-123-IMP, we used the lung clearance curve as a substitute for the arterial blood activity curve as
an input function. We assumed that a major portion of the intravenously injected I-123-IMP initially
accumulates in the lung and then is gradually cleared from the lung pool to enter the systemic
circulation. In this case lung clearance could be considered nearly equal to the integral of arterial
blood activity shown during the examination.

We used a single probe detector to obtain the lung clearance curve as the difference between
sequential lung activity and peak lung activity. The absolute value of the sequential change in
arterial blood activity was estimated from the differentiated lung clearance curve compared with
the arterial blood activity that was estimated by actual blood sampling once during the examination.
The rCBF was calculated by the thus estimated arterial blood activity curve and brain activity by
SPECT image using the microsphere model.

The values of rCBF obtained by this method were similar to those obtained by the continuous
arterial sampling method, and this lung monitoring method was thought to be applicable to clinical
use.
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Fig. 1 Schematic model of distribution of IMP
Immediately following intravenous injection, IMP accumulates to the lung and partly enters into systemic
circulation. As the recirculation of IMP from the systemic circulation into pulmonary circulation is negli-
gible, the IMP clearance from the lung nearly equals to the integral of arterial blood activity until that time.
Bottom left shows the time activity curve of the lung, and bottom right shows lung clearance curve.
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Fig.2 SPECT scanner (SET-050) with scmtlllatlon probe

| Lung monitor |
[ >
| ]
I 1

T SPECT aquistion 10min T

IMP IV bolus injection Arterial sampling
Fig.3 Time schedule for data acquisition
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Fig.4 Method of estimating arterial input function to the brain using time activity curve of the lung
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Fig. 4 Method of estimating arterial input function to
the brain using time activity curve of the lung

Time activity curve is simulated using exponential
function from which lung clearance curve is obtained
(Fig. 4(A), (B)). Arrow indicates the separate point for 2
-compartment. Arterial time activity curve is estimated
by differentiating the lung clearance curve (Fig. 4(C).
The absolute value of arterial activity concentration is
determined by actual arterial blood sampling once
during the examination (A), and integral curve of arte-
rial activity is calculated.
I(T) : Lung activity curve obtained by probe detector,
Imax : Peak lung activity
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Fig.5 Temporal changes in arterial blood activity [Ca
(t) ] and differentiated lung clearance curve [-dI(t)/dt]
estimated from a patient with arteriovenous malforma-
tion
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Table 1 The regional cerebral blood flow (rCBF) obtained by the current lung monitoring method. TIA ; tansient

ischemic attack, LDA ; low density area on X-ray CT

rCBF (ml/100 g/min)

Sampling
No. Age Sex  Diagnosis time (min) Right Left LDA
1 53 M Infarct 8 49 50 —
2 50 F Neck tumor 8 65 63 —
3 68 M Parkinsonism 6 36 35 —
4 68 M Neck tumor 7 39 40 —
5 69 F Infarct 6 39 40 ==
6 52 M Metabloic dis. 9 45 45 —
7 72 F Parkinsonism 6 37 38 —
8 29 F TIA 9 60 60 —
9 60 M Infarct ? i 42 43 o
10 70 M SAH, Meningioma 10 50 44 37
11 61 M Infarct 7 53 54 .
12 79 M Dementia 5 66 66 —
13 66 F Infarct 10 56 64 —
14 70 M Infarct 6 50 49 38

Table 2 The rCBF obtained by the current lung monitoring method (Lng Mon) and continuous arterial sampling

method (Art Samp) (D); Diamox load

rCBF (ml/100 g/min) .
r' Ca(t)dt (cpm)
Case Lng Mon Art Samp Jo 7
Right Left Right Left Lng Mon Art Samp
12 51 45 44 39 125576 146079
13 66 76 50 58 147339 194712
13(D) 86 105 60 73 187978 269197
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