CBF program 161264 edda sveinsdottir

data: n,/text/,gas,pC02,hgb,tstart, remact,backgr, fmax, scalfac,
dt, recirc, restime, infection, £(1),£(2),...,f(n).

begin integer n; n:= in one;

begin integer i, j,h,qg,K,C; boolean boole;

real pCO2,hct,tstart, remact,backgr, fmax, scalfac,dt, recirc, restime,
lg,1w, S, fi,w,v,sum,t,d,tstar,astar,bstar;

array k,kk,a,x,VA[1:4],A[1:4,1:4],f[1:n];

procedure gjr(a,n,eps) exit: (singular);
integer n; real eps; array a; label singular;
begin integer i, j,k; real pivot, z;
array b,c[l:n]; integer array p,qll:n];
for k:=1 step 1 until n do
begin pivot:=0;
for i:=k step 1 until n do
for j:=k step 1 until n do
if bs(a[i,j]) > abs (pivot) then
begin pivot:= ali,jl; plkl:=1i; glk]:=7 end;
if abs(pivot) < eps then go to singular;
if plk] # k then for j:=1 step 1 until n do

begin z:= a[plkl, Jjl; alplkl,jl:= aflk,3jl; alk,jl:=z end J;
if qg[k] + k then for i:=1 step 1 until n do
begin z:= ali,gql[k]]; ali,glk]l]:= ali,k]; ali,k]:=z end i;
or Jj:=1 step 1 until n do begin
if j=k then begin b[j]:= 1/pivot; c[]j]l:=1 end
else begin b[]j]l:= -alk,Jjl/pivot; c[]jl:= al[j,k] end;
alk,jl:= alj,kl:= 0 end 3J;
for i:=1 step 1 until n do
for j:=1 step 1 until n do ali,jl:= ali,j] + clilX%b[]]
end k;
for k:=n step -1 until 1 do
begin
if plk] # k then for i:=1 step 1 until n do
begin z:= ali,plk]]; ali,plk]l]l:= ali,k]; ali,k]:=z end i;
if glk] # k then for j:=1 step 1 until n do
begin z:= alqlk],jl; alqlk]l,Jl:= alk,Jl; alk,Jjl:=z end j;
end k;
end gjr;

outcr; outtext ({<CBF-program 161264 e.s.#)
outcr; outcopy (¥<//%); outcr;
GAS: K:= in char; if K+34[K+162[K+23[K+151 then goto GAS;
input (pCO2, hct, tstart, remact, backgr, fmax, scalfac,dt, recirc, restime);
INJ: C:= in char; if C#510c#17900c+570c+18500c$+21[0C+149 then goto INJ;
hct:= hct/34; if K=34[K=162
then begin outcr; outtext(#<krypton 85#),

lg:= 0.92%0.843/ (hct + 0.685%(1-hct));

lw:= 1.26%X0.843/ (hct + 0.685%X(1-hct)) end
else begin outcr; outtext(#<xenon 133L$),

lg:= 0.77%0.744/ (hct + 0.487%(1-hct));

lw:= 1.44%0.744/ (hct + 0.487X%(1-hct)) end;
S:= 1/(0.5% (1+exp ((pC02-40)/18.5)));
if tstart=1 then outtext(%<LLLdigital outputLL$) else begin

outtext(#<LLLtstart:,,,,#); output(#—n.dd#, tstart) end;
outtext (£<,.,,st factor,S:*); output ( # n. dd#
outtext (€<,,,remaining act:#); output ( #ndd d* remact), outcr;
outtext ( <aPCO2:LL$); output(#dd# pCO02) ; outtext (¥<,.,,fmax: ,,,,#

)i
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output ( ddddd.d#, fmax) ; outtext(* ., recirc corr:
output ( n.dd#, recirc); outtext(#<LLLbackground
output ( ndd.d#, backgr); outcr; outtext(*<hgb:LL$
output ( nd.d#, hctx34); outtext(#<LLLscal fact:#)

14



output (¢dddd.d}, scalfac); outtext (¢<,,,inj:,¥})

outtext (if C=5100C=179 then ¢<car communis?} else if C=570IC=185
then ¢<,car interna} else {<,vertebralis¥})

outtext(i<LLLresolv time:L$); output(*d.dw—d$, restime) ; outcr;

outtext (¢<dt:,,,%); output (fn.dd}, dt)

input (f) ; for i:=1 step 1 until n do begin fi:= f[i];

f[i]l:= fiXscalfacX (l+fiXscalfacXrestime)-backgrXscalfac end;
fmax:= fmaxXscalfacX (l+fmaxXscalfacXrestime) - backgrXscalfac;
remact :=remactXscalfacX (l+remactXscalfacXrestime) - backgrXscalfac;
g:= 0; 1i:= 0;
for i:= i+1 while 1In(f[i+1]) > 0.5%X(1In(f[i])+1n(f[i+2])) do g:=i;

outtext (<., ,data excluded:>»); output ( nd#, g)
outtext (€<,,,data analysed:¥); output ( ndd#, n—-g); outcr; outtext(#<

TWO-COMPARTMENT ANALYSTIS
(axexp (-alphaxt) + bXexp (-betaxt))?#);

begin array yl[l:n]; zreal p,q;

procedure Lsqg(starti, interval);

value starti,interval; integer starti,interval;
begin real X,XX,Y,XY,D; X:=XX:=Y:=XY:= 0;

for i:=starti step 1 until starti+interval do begin

X:= X+ixdt; XX:= XX + (ixdt)[2;
Y:= Y + y[i]; XY:= XY + ixdtxXy[i] end;
D:= (interval+l) XXX - XXX;
p:= ((interval+1l)XXY — XXY)/D; q:= (XXXY - XXXY)/D;
end Lsqg;
for i:=entier(7/dt) step 1 until n do y[il:= 1n(£f[i]);
Lsg(entier (7/dt),n-entier(7/dt)); k[4]:= -p; k[3]:= exp(q); 1i:= g;

if k[4]1>0.23 then begin outcr; outcr;

outtext (¢<thalf of tail,}); output (¥-nd.d}, 0.693/k[4]);
outtext (<, min, too steep#); outcr;

outtext (¥<check log(tailpart-background) after 7 min#)
goto END end;

for i:=i+1 while i<g+l+entier(5/dt) O f£[i]- [3] exp (— [4]Xixdt)>0.1 do
begin y[i]l:= 1In(f[i]-k[3]Xexp(-k[4]XixXdt)); h:= i en
Lsg(g+l,h-(g+l)); k[2]:= -p; k[1l]:= exp(qg); outcr, outcr;

outtext(*<initial guessL:L$);

output(i—ndddd.dd#, k[1]/fmaxx100, k[2], k[3]/fmaxx100);
output ({-ndddd.ddd}, k[4]);

end of curvepeeling block;

for i:=1,2,3,4 do kk[i]:= k[i]; w:= 1;
IGEN
for j:=1 step 1 until 4 do
begin VA[j]:= 0; for i:=7j step 1 until 4 do A[j,il:= 0 end 7J;
for j:= g+l step 1 until n do
begin if tstart=1 then w:= 1/f[j]
all]l:= exp(-k[2]XjxXdt); al2]: al[l]xk[1]xjxdt;
al[3]:= exp(—k[4]ijdt); a[4]:= a[3]xk[3]xjxdt;
vi= f[3j] - all]lXk[1] - a[3]1xkI[3];
for i:=1 step 1 until 4 do begin
VA[i]:= VA[1i] + wXvXal[i];
for h:=1i step 1 until 4 do A[i,h]:= A[i,h]+wXa[i]lXa[h] end 1i;
end 3J;
for i1:=2,3,4 do for j:=i_1 step -1 until 1 do A[ilj]:= A[jri];
gjr(A,4,1,-7,SINGULAR); for i:=1 step 1 until 4 do begin sum:= 0;
for j:=1 step 1 until 4 do sum:= sum+A[i, JIXVA[]j]; x[i]l:= sum end i;
for 1:=1,2,3,4 do k[i]l:= k[i]+x[i];
if k[1]>2xfmax O k[1]<-0.01xfmax O k[2]>5 O k[2]<-0.1
[k [3]>2Xfmax [0 k[3]<-0.01Xfmax O k[4]>1 0O k[4]<-0.1



then begin outtext(#< dlvergence$ ; boole:= true; goto FLOW en
if abs(x[1]/kk[1])+abs(x[2])+abs(x[3]/kk[3])+abs(x[4]) > -4
then goto IGEN;
outcr; outcr; outtext #<a alpha,b,beta: L# ;
output(i—ndddd.dd# k[1]/fmaxx100, k[2], k[3]/fmaxx100);
(

output (¢-ndddd.ddd*$, k[4]);
boole:= false; t:= 0; d:= 1;
TSTAR: if k[1l]lXexp(-k[2]Xt) + k[3]Xexp(-k[4]Xt) > fmax then

begin t:= t+d; goto TSTAR end;
t:= t-d; d: d/lO if d>0.001 then goto TSTAR; tstar:= t;
astar:=k[l]Xexp(-k[2]Xtstar); bstar:=(k[3]-remact)Xexp(-k[4]Xtstar);

FLOW: begin boolean digout; array r[l:n]; integer begi;
real fg, fw,wg,ww, lambda,delaytime, begarea,area,ten, CBF;
tstar:= (g+2)XxXdt - (fmax-f[g+2])xdt/ (f[g+1l]1-£f[g+2]);
if boole then begin k[4]:= kk[4]; goto RAW DATA end;
sum:= 0; for j:=g+l1l step 1 until n do begin
r[jl:= k[1l]lXexp(-k[2]X]jXdt) + k[3]Xexp(-k[4]X]jXdt) - £[J];
if tstart=1 then w:= 1/f[j]; sum:= sum+r[j]l[R2xw end j;
outcr; outtext(*<,,,,,,,,,,S.D.:L$);
output (¢-ndddd.dd}, sqrt (abs(A[1,1])Xsum/(n-4-g))Xx100/fmax, sqrt (
abs (A[2,2])%sum/ (n-4-g)), sqgqrt(abs(A[3,3])Xsum/ (n-4-qg))x100/fmax) ;
output (¢-ndddd.ddd*$, sqgrt (abs(A[4,4])Xsum/ (n-4-q)));
outcr; outtext (¢<
calculated minus observed values in percent of fmax:#); outcr;
for i:=g+1 step 1 until n do begin
output (¢-ndd.d}, r[i]/fmaxx100); if i-g = (i-g):10%10 then outcr en
fg:= k[2]X1gx100; fw:= k[4]X1wx100; k[4]:= kk[4];
wg:= (astar/fg)/ (astar/fg + bstar/fw); ww:= l-wg; outcr; outcr;
outtext (¥<,ssvrvvrvrvrevrvvovrvrvrrvrsvrvrorrerorrerorrerereesXSH)
outcr; outtext(#<rel weight greyL:L$); output(#—n.dd#,
outtext(i<,,,,,flow grey,:%); output ({-ndddd.d}, fg, fgxs);
outtext (£<,,ml/100g/min%}) ;
outcr; outtext(#<rel weight white:L$); output(#—n.dd#,
outtext(i<,,,,,flow white:}); output (¢-ndddd.d}, fw, fwxs);
outtext (£<,,ml/100g/min¥}) ;
outcr; outtext(*<weighted lambdaL:L$); output(#—n.dd#, wgXlg+wwX1lw) ;
outtext(#<,,,,,flow meanL:$); output(*—ndddd.d#,
wgXfg+wwxfw, (wgXfg+wwxfw)XS); outtext (¢<,,m1/100g/min%);
RAW DATA: outcr; outtext (4<

NON-COMPARTMENTAL ANALYSTIS

(lambda for w—-grey/w-white = 6/4 : #);

lambda:= 1gx0.6 + lwx0.4; output ({-n.dd$, lambda); outtext (¢<)%})
digout:= tstart=1; delaytime:= tstar - tstart;

for i:=1 step 1 until n do f[i]:= f[i] - remactXexp(-k[4]XixXdt);
fmax:= fmax - remactXexp(-k[4]X0.5X(tstart+tstart));

outcr; outcr; outtext(*<,,,,,,,,,,,,,,,,,,,,,,,,,,,,XS
CBFr(,10 minL):$); recirc:= recircX0.83;

begi:= if digout then 1 else if tstar<0 then 1 else entier(tstar/dt)+1
ten:= if digout then 10/dt else (10+tstart)/dt;
if n<ten then begin outtext(*<LLLnot enough data#); goto next en
if digout then begin
area:= 0; for i:=1 step 1 until ten do area:= area + f[i];
area: areaXxdt; goto CBFten end;
begarea:= area:= delaytimeXfmax/dt+ (begi-tstar/dt)X0.5% (fmax+f[begi]);
for i:=begi step 2 until ten-2 do
area:= area+1/3X (f[i]+4XEf[1i+1]+£[i+2]);
area:= dtX(area + (ten-begi-entier (ten-begi)_:2X2)Xf[ten]);
CBFten: CBF:= (fmax—-f[ten])XlambdaxXx100/ (area—-recircXfmax) ;
output (¢-ndddd.d#,CBF, CBFXS); outtext (¢<,,ml1/100g/min¥})
next: outcr; outtext(#<CBFr(infinity): ); recirc:= recircX2;
if digout then begin
area:= 0; for i:=1 step 1 until n-2 do area:= area+f[i];




area:= areaxdt + (f[n-3]+f[n-2]+f[n-1]1+f[n])/4/k[4]; goto CBFinf end;
area:= begarea; for i:=begi step 2 until n-2 do

area:= area + 1/3X(f[i]+4XE£[i4+1]1+£[1i4+2]);

area:= areaxdt + fl[begi + (n-begi):2%X2]/k[4];

CBFinf: CBF:= fmaxXlambdaxXx100/ (area—-recircXfmax) ;

output ({-ndddd.d#$, CBF, CBFXS); outtext (£<,,ml1/100g/min});
end of FLOW block; goto END;

SINGULAR: outtext (£<

normal matrix singular (the curve may be monoexponential)#);
boole:= true; goto FLOW;

END: outchar(11l);

end end;
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