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The study of regional lung ventilation with radioactive gas
tracers can be performed in a quantitative way using the appropri-
ate mathematical model. We have developedl such a model for con-
tinuous inhalation of a tracer, taking into the account the fol-
lowing basic assumptions: i) the lung is represented by an appropri-
ate number of lung units (LU) arrayed in parallel; ii) the gas flows
through lungs constantly; iii) the concentration of radioactive
tracer in LU is changing because of gas flow and radioactive decay.
Under these assumptions the number M(t) of decays during time inter-

val [(t-7,t] in a given LU satisfies the differential equationl :
% + DM =atCPd , M(e)=2AClr+ (£ 0/p]), D= 2+ b/ . (1)

C is input tracer concentration, A its decay constant,¢ gas flow i.e.
ventilation, V volume of LU and ¢/V specific ventilation. The number
of decays in a) whole lungs and b) four lung regions defined by iso-
activity li.nesa) is measured for healthy subject with Blmxr. The

data eare fitted with expression for M(t) given by eqn. (1), assuming
that any region or the whole lungg can be represented by one LU. The

following results are obtained:
a) $/va0.019 s~1 EC¢ =6.13-10%s7L |

b) (d>/v)=-_I'Z__(cia./vé )/420.020 s , ECéa Zj;mdz- =6.55°10%s"1

where E is the efficiency of a measuring system.

These results confirm the assumption that the lung consists of
lung units which are acting in parallel. The parameters ¢/V and ECo
were calculateda) for patients and healthy subjects and their clini-
cal merit is shom:t.2
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