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One of the most cumbersome features of the methods using exter-
nally detected radioactive indicators in view to determine cerebral

introduction into the eéquations of a parameter characterizing the
tissular distribution - tissue-to-blood partition coefficient or
distribution volume - of the indicator. Disregarding this distrdbu-
tion factor may nonetheless lead to unaccurateness in the applied
computing methods.

cerebral erythrocytic blood volume (Vip2) and volume of exchangeable
water (ViH20).

The subject is allowed to successively inhale a single breath of
C1505 and of 1502. The local cerebral concentrations of the indica-

catheter.

Preliminary studies (5) using C1502 and sequential PET have shown
that initial variation in the effective volume of distribution of
H150, within the cerebral tissue leadsto propagated errors, if clas-
sical numerical methods are utilized for solving the differential
equation of the model,

Computation of local cerebral blood flow Fi and local cerebral
volume of exchangeable water ViH20 is based on following equation

Cbi(t) = FiCa(t) * e ~(FL/ViH20 +A)t o .,

with Cpi(t), the tissular concentration of the tracer i Cal(t), the
arterial concentration of the tracer ; A, the physical decay cons-
tant of 150 and €i(t), the error resulting from the initial varia-
tion in the effective distribution volume of radiowater,

We demonstrated that €i(t) vanishes for t> 1 min, Values of F;

local cerebral erythrocytic blood volume Vip2 are based on the fol-
lowing set of equations, giving the respective concentrations of
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radicoxygen {CP¥), of locally produced radiowater (CL¥) and of re-

circulating radiowater (CEW) within cerebral ' tissue
1
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with C3%, the arterial concentration in radiooxygen; C¥, the arte-
rial concentration in radiowater and &, the respective errors
resulting from the variations in distribution volumes of the indica-
tors, vanishing as hereabove for t>1 min. Lige and Vipp are com-
puted, using an iterative processing on data collected from t = 1lmin
to t = 8min.

The table shows normal values obtained from 5 normal subjects,
aged from 30 to 50 years, in mean predominantly gray and white mat-

ter ( t+ 1 5.D.). The cerebral slice is located at 5 cm above the
orbitomeatal reference plane,

Gray matter White matter

Cerebral blood flow ¥ .
cm3/min.100gr 72.7 T 8.0 31.4 * 6.3
Oxygen uptake rate +

pmol/min.100gr 236 I 27 108 * 14
Exchangeable water + +
em3/100gr 62.6 T 5.4 59.3 £ 5.0
Erythrocytic volume 4+ +
¢m3/100gr 2.7 £ 0.2 1.8 7 0.2

The method was applied to the study of focal and perifocal ede-
ma in hemispheric cerebral infarcts ; the size and importance of
the edema was correlated with the prognosis of the cerebral ischemia.
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