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The authors describe a computer program which can be pro-
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nated, and a permanent hard-copy printout is provided. 
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The performance of right and left heart catheterization 
yields much data which must be analyzed in view of the 
patient's pathophysiologic problems. Such data analysis 
usually entails laborious manual calculations by the car-
diologist. We describe a computer program which can be 
used by any clinician, even one who is a tyro to computer 
operation and programming. Other computer programs 
have been devised, however, they are more elaborate and 
thus necessitate the use of tabletop computers which cost 
more ($300-$ 170,00), entail more elaborate program-
ming, and are not practical for community-based cardiol-
ogists.1-4 Previous programs for handheld computers have 
not been dedicated to this specific usage.5'6 

Materials and methods 
Hemodynamic parameters from right and left heart cath-

eterization are obtained and recorded in standard fashion. 
Oxygen saturations are measured using standard oximetric 
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Fig. 1. Epson HX-20 programmable computer with built-in 
printer and cassette drive. 

instruments. W e selected an Epson HX-20 brief-
case-sized computer (Fig. 1) for the fol lowing 
reasons: 

1. Sixteen-kilobyte random access memory 
and thirty-two-kilobyte read-only memory, 

2. Use of the beginner's all-purpose symbolic 
instruction code (BASIC) , 

3. A built-in printer, 
4. A built-in cassette drive, 
5. Portability and compactness, and 
6. Reasonable cost (list price, $795). 
Table 1 lists the formulas used to derive the 

various calculations. These formulas are standard 
and can be found in catheterization texts.7-9 Table 
2 lists the computer inputs needed to arrive at 
the final printout. Table 3 lists the derived param-
eters and their units o f measure. Figure 2 is a 
printout o f the actual computer program em-
ployed. 

Results 

Figure 3 shows a case of mitral stenosis, illus-
trating inputs and data outputs. Figure 4 shows a 
case involving an atrial septal defect, demonstrat-
ing shunt calculations. 

Discussion 

W e believe we have designed a computer pro-
gram to analyze cardiac catheterization data. 

Abbreviations Used in Program: 

A$ Name 
B$ Clinic no. 
C$ Age 
D$ Birth date 
T$ Today's date 
H T Height (cm) 
W T Weight (kg) 
S BSA 
SA Sys. art. sat. 
s v Pulm. art. sat. 
s e SVC sat. 
IC IVC sat. 
v s Pulm. vein sat. 
H B Hemoglobin 
R Heart rate 
A Mean aortic blood pressure 
B Mean pulm. art. 
C P C W P 
HC Oxygen capacity 
M V Mixed venous oxygen sat. 
AC Systemic artery content 
PC Pulm. art. content 
MB Mixed venous content 
I V IVC sat. content 
V C Pulm. vein sat. content 
OC Oxygen consumption 
CO Cardiac output 
CI Cardiac index 
V Stroke volume 
F Stroke volume index 
PF Pulmonary flow 
P I Pulmonary flow index 
QPS QP/QS 
RS Systemic resistance 
RP Total pulm. resistance 
RA Pulm. arteriolar resistance 
P L P Left-to-right % 
LP Left-to-right shunt 
P R L Right-to-left % 
RL Right-to-left shunt 
A V A Aortic valve area 
M V A Mitral valve area 
V P L LVras—left ventricular systolic mean 

pressure 
APS Aortic ms—aortic systolic mean pressure 
SEP sec/beat systolic ejection period 
DFP sec/beat diastolic f i l l ing period 
L A left atrial mean pressure or PCWP 
L V LVdm—measured left ventricular mean 

diastolic pressure 
PA p0 2 

PV pv0 2 

W X Ca02—arterial oxygen content 
X W CV0 2—venous oxygen content 
R R A-V 02—arteriovenous oxygen content 

difference 
O Oxygen delivery to the patient 
Z Direc. var. 
L Loop var. 
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Table 1. Formulas for derived parameters 

BSA = 0.0072 x weight0425 x height0725 

0 2 consumption = CI x A-V O2 difference X 10 
O-i capacity = hemoglobin X 1.34 

w . 2(SVC saturation) + ( IVC saturation) 
Mixed venous saturation = -

_ .. . . ,, _ . O2 consumption in mL/min 
Cardiac output (systemic flow or Q s ) 1 

(systemic artery content — mixed venous content) X 10 

O2 content = (% saturation X O2 capacity) + dissolved oxygen* 

„ , . 0 2 consumption in mL/min 
Pulmonary tlow (Q,,) = 

(pulmonary vein content)^ — (pulmonary artery content) X 10 

c i - - £ 2 . 
BSA 

QP 
PFI = 

BSA 

PFI 
CVQ, = -

_ mean arterial pressure 
o V R — 

CI 

p y ^ _ mean pulmonary artery pressure 

PFI 

p yj^ _ mean pulmonary artery pressure — mean wedge pressure 
PFI 

„ , _ . , , pulmonary artery saturation — mixed venous saturation 
% left-to-right shunt = 1 t* 1 : : ; 

systemic artery saturation — mixed venous saturation 

~ . . , „ , pulmonary venous saturation — systemic artery saturation 
% right-to-left shunt = c —; L : 1 

pulmonary venous saturation — mixed venous saturation 

T • , , . . . . / 0 2 consumption 
Left-to-right shunt in L/min = I — ; L 

\[artenal O2 content — pulmonary artery 0 2 content] X 10 

O2 consumption 

\[arterial 0 2 content — R V 0 2 content] X 10/ 

A V A 

cardiac output 

(systolic ejection period [sec/beats]) X (heart rate [beat/min]) X 44.5 X (Vmean L V systolic pressure — mean aortic systolic pressure) 
cardiac output 

M V A = 
diastolic filling period L V 

KJ Vieft atrial mean pressure — L V diastolic mean pressure 

* I f 75%-85% saturation, add 0.1; if 85%-95% saturation, add 0.2; if >95% saturation, add 0.3. I f 0 2 delivery is 40%, add 0.7; if O s 

delivery is 60%, add 1.0; and if 0 2 delivery is 100%, add 1.7. 
"f Same as systemic arterial content. 
J Use 38 if left atrial pressure was actually measured. Use 31 if P C W P is used. 

Whereas most medical computer programs are the user to every input. A nonphysician could 
frustrating for the user because of their complex- easily load the program and perform the com-
ity, our program is user-friendly and requires no putations. In addition, our program permits use 
prior computer literacy. This program "leads" of a fairly low-memory capacity computer that is, 
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Table 2. Inputs needed 

Name 
Clinic number 
A g e 
Birth date 
Today ' s date 
Height (cm) 
Weight (kg) 

Systemic arterial saturation 
Pulmonary arterial saturation 
Superior vena caval saturation 
Infer ior vena caval saturation 
Pulmonary venous saturation 
Hemoglob in 
Heart rate 

Mean aortic blood pressure 
Mean pulmonary artery pressure 
Pulmonary capillary wedge pressure 
Oxygen administration or not? ( I f yes, g ive f low rate %) 
Cardiac output or not? ( I f not, give oxygen consumption) 
Hard-copy printout or not? 
pO s 

p V O ï 
L V mean systolic pressure 
Systolic ejection period (sec/beat) 
Diastolic ejection period (sec/beat) 
Le f t atrial mean pressure (or mean P C W P ) 
L V diastolic mean pressure 

Table 3. Derived parameters 

Pa ran) et er Abbreviation Units 

Body surface area BSA m2 

Cardiac output CO L/min 
Cardiac index CI L/min/m2 

Stroke volume SV mL/beat 
Stroke volume index SVI mL/beat/m2 

Pulmonary flow PF L/min 
Pulmonary flow index PFI L/min/m2 

Systemic resistance SVR V /m* 
Total pulmonary resistance PVR U/m2 

Pulmonary arteriolar resistance PaVR U/m2 

Aortic valve surface area A V A cm2 

Mitral valve surface area MVA cm2 

Shunt Qp/Q. % or L/min/m2 

therefore, easily affordable. There are handheld 
computers on the market today with eight-kil-
obyte memory which are less expensive than the 
Epson HX-20, but they do not have self-con-
tained printers or cassette drives. The built-in 
printer is an asset in providing a hard-copy print-
out of the derived parameters which can then 
become a part of the patient's permanent record. 
Finally, such a program allows one to make these 
computations in one-tenth of the time necessary 
for longhand calculations, thus allowing more 
time for more important duties. 

Vol. 52, No. 1 

1 REM COMPUTER PROGRAM FOR THE PERFORMANCE OF PHYSIOLOGIC CALCULATIONS 

FOR CARDIAC CATHETERIZATION DATA 
5 REM PATIENT INFORMATION 

10 Input "Naroe";A$ 
20 Input "Clinic No.";B$ 

30 Input "Age";C$ 

4 0 Input "Birch Date";D$ 
50 Input "Today's Date";T$ 

55 REM Calculations of BSA (S) 

60 Input "HT in Cra";HT 
70 Input "Wt in Kg";WT 

8 0 S=.0072*HT~.725 *wt~.425 

85 REM Input parameters 
86 REM A l l 02 S a t , enter in as whole n o . 
9 0 Input " S y s . Arc S a t " ; S A 

100 SA»SA*.01 
110 Input " P u l m . Art Sat";SV 
120 SV»SV*.01 

130 Input "SVC Sat";SC 

140 SC»SC*.01 

150 Input: "IVC Sat";IC 

160 IC»IC*.01 
170 Input "Pulm Vein Sat";VS 

180 VS«VS*.01 

190 Input "Hemoglobin";HB 
200 Input "Heart Rate";R 

210 Input "Mean A o r t i c BP";A 

220 Input "Mean PA";B 
230 Inpvt "PCWP";C 

235 REM CLS is used to clear only the LCD screen 

240 CLS 

250 Print "Are you giving O2 

260 I n p u t " Y e s - l , No-2";Z:CLS 

270 IF 2=1 then 1760 
280 G o s u b 1470 
290 G o s u b 2 5 6 0 
300 Print "Do y o u have a" 

310 Print "Cardiac o u t p u t ? " 

320 Input " 1 - y e s , 2=No;Z:CLS 

330 CLS 

340 If Z=1 then 1350 

345 REM Calculation o f cardiac output 

350 Input "O2 consumption";OC 

360 O C = 0C*S 

370 C O = 0 C / ( ( A C - M B ) * 1 0 ) 

375 REM Calculations of output parameters 

380 CI = C0/S 

390 PF = 0C/((AC—PC)*10) 

400 PI = PF/S 

410 Vs* CO* 1000/R 

420 F=CI x 1000/R 

430 QPS = PI/CI 

440 RS = A/CI 

450 RP = A/PI 

460 RA = ( B - O / P I 

470 PLR = ( SV—MV ) / ( SA-MV ) 

480 PLR = PLR*100 

490 CP = OC/S 

500 L R = (CP/((AC-PC)*10)) - (CP/((AC-IV)*10)) 

510 IF SA > .94 then 550 

520 PRL = (VS-SA)/(VS-MV) 

530 PRL =» PRL* 100 

540 R L = ( C P / ( ( A C - P C ) * 1 0 ) ) - (CP/((VC-PC)*10)) 

5 5 0 CLS 

560 Print "Do y o u want a" 

570 Print "Hardcopy print out" 

580 Input " Y e s - l , No=2"; Z 

590 IF Z = 2 then 2010 

600 CLS 

605 R E M Output parameter print out to m i c r o p r i n t e r : Lprint 1$ the 

code to send the data to printer 

610 L p r i n t "Name";A$ 

620 L p r i n t "Clinic No.";B$ 

630 L p r i n t "Age";C$ 

6 4 0 L p r i n t "Birth Date";D$ 

6 5 0 Lprint "Today's Date";T$ 

660 Lprint "Body surface Area"; TAB(8); tLprintusing 
u H J # " i S ' t :Lprint" M~2" 

670 Lprint "Cardiac 0utput";TAB(8); :Lprintusing "4l1t1t.itiP;C0; :L print" 

1/tnin" 

680 Lprint "Cardiac Index";TAB(8); :Lprintusing "#//.//#";CI; :L print" 

l/tnin/M A2" 

690 L p r i n t "Stroke Volume";TAB(8);:Lprintusing " W . M " ; v ; :Lprint" 

ml/beat" 

7 0 0 Lprint "Stroke Volume Index";Tab( 4) ; Lprintustng "MM JW"; p r i m " 

m l / b e a t / M " 2 " 

710 L p r i n t "Pulmonary Flow";Tab(8);:Lprtntuslng "W.////"; PF; :Lpr ini " 

l/min" 

720 L p r i n t "Pulmonary Flow Index";Tab(8);:Lprintusing 

"##.##";PI; :Lprint" l/min/M"2" 

730 Lprint "QP/QS";TAB(9);:Lprlntuslng PS 

740 Lprint "Systemic Resistanc«?";Tab(8); :Lprintusing 

"###.##";RS;:Lprint" units M ~ 2 

750 Lprint "Total P u l m . Res.";TAB(9);l:Lprintusing "iS,##";RP;:Lprint" 

units M~2" 

760 Lprint " P u l m . Arteriolar Res.";Tab(9); :Lprintusi.ng 

;RA;:Lprint" units M*2 

770 L p r i n t "left-to-right %";Tab(8);:L prtntusing 

"If ft J"; PLR; :lprlnt"%" 
780 Lprint "left-to-right shunt";Tab(8); :L printusiiig 

"##.##";LR;:Lprint" l/min/M~2 

790 If SA > .94 then 8 2 0 

800 Lprint "right-to-left %";Tab(8);:Lprintusing 

' W . # " ; P R L ; :Lprint"%" 

8 1 0 Lprint "right-to-left shunt";TAB(8);:L printusing 

RL;:Lprint" l/min/M~2" 

8 2 0 CLS 

8 3 0 Print "Do y o u want to do" 
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840 Print "Aortic V a l v e A r e a ? " 1850 

8 5 0 Input " y e s - l , n o = 2 " ; Z : C L S I860 

860 IF Z-l Then 1060 1870 

870 CLS 1880 

880 Print "Do you want to do" 1890 

8 9 0 P r i n t "Mitral V a l v e Area?" 1900 

900 Input " y e s - l , no=2:;Z:CLS 1910 

910 If Z=1 then 1200 1920 

920 G o t o 1030 1930 

930 CLS i 9 4 0 

940 Lprint "Aortic V a l v e Area";Tab(8);:Lprintusing 1950 

" # # # . # # " ; A V A ; : L p r i n t " cnT2" I960 

950 G o t o 8 7 0 1970 

960 CLS 1980 

970 Lprint "Mitral Valve Area";Tab<8); :Lprintusing "it/HtJIf"; 1990 

M V A ; :Lprint" cm' s2" 2000 

9 8 0 CLS 2010 

990 Lprint:Lprint 2 0 i 5 

lonn Lprir.t "Copyright 1984" 2020 

1010 Lprint "Schaber/Carangio 2025 

1020 Lprint:Lprint:Lprint tLprint:Lprint 2030 

1030 Print "Program i s o v e r " 2040 

1040 Print "Go back to nemi" 

1050 Print "or type run to start": End 2050 

1055 REM Calculation for A o r t i c Valve Area 2 0 6 0 

1060 Input "Heart R a t e " ; R 

1070 Input "Cardiac O u t p u t " ; C O 2070 

1080 Input "Aortic ras";APS 2080 

1090 Input "LVras";VPL 

1100 Input "SEP sec/beat";SEP 2090 

1110 C - 1 ; C O = C O * 1 0 0 0 2100 

1120 A V A = C O / ( S E P * R * C * 4 4 . 5 * S Q R ( V P L - A P S ) ) 

1130 CLS 2110 

1140 Print "Do y o u want a" 2120 

1150 Print "hardcopy printout" 

1160 Input " y e s - l , n o - 2 ; Z : C L S 2130 

1170 IF Z-2 then 2340 2140 

1180 CLS 

1190 Goto 930 2150 

1195 REM Calculation for Mital Valve Area 2160 

1200 Input "Heart R a t e " ; R 2170 

1210 Input "Cardiac 0 u t p u t " ; C 0 2180 

1220 Input "DFP sec/beat";DFP 

1230 Input "LAm or PCWP";LA 2190 

1240 Input LVdm";LV 2200 

1250 CO-CO x 1000 

1260 D F P = D F P * P 2210 

1270 M V A = ( C 0 / D F P ) / ( . 8 5 * 4 4 . 3 * SQR ((LA-LV))) 2220 

1280 CLS 

1290 Print "Do you want a" 2230 

1300 Print "hardcopy printout" 2240 

1310 Input " y e s - l , n o = 2 ; Z : C L S 

1320 If z-2 then 2370 2250 

1330 CLS 2260 

1340 G o t o 960 

1345 REM Calculation for 0 2 consumption 2270 

1350 Input "Cardiac Output";CO 2280 

1360 CI-C0/S 2290 

1370 Input "PO2";PA 
1380 PA-PA*.01 2300 

1390 Input "PV02"jPV 2310 

1400 PV«PV*.01 

1410 W X - H C * S A + (PA* .0031) 2320 

1420 XW-HC* SV + <PV* .0031) 2330 

1430 RR-WX-XW 2340 

1440 OC-CI RR*10 

1450 OC=OC*S 2350 

1460 G o t o 390 2360 

1465 REM Calculations f o r 0 2 content where the added dissovled oxygen 2 3 7 0 

is determined by percent O2 saturation 

1470 M V = ( ( 2 * S C ) + I C ) / 3 2380 

1480 H C - H B * 1 . 3 4 2390 

1490 If S A < . 8 5 then 1580 2400 

1500 If S A - > . 8 5 <.95 then 1600 2410 

1510 If SA=>.95 then 1 6 2 0 2 4 2 0 

1520 If S V - < . 8 5 then 1640 2 4 3 0 

1530 If SV«>.85 <.95 then 1660 2440 

1540 If S V - > . 9 5 then 1680 2450 

1550 If M V < . 8 5 then 1700 2 4 6 0 

1560 If M V = > . 8 5 <.95 then 1720 2 4 7 0 

1570 If M V - > . 9 5 then 1740 2 4 8 0 

1580 A C = S A * H C + .1 2 4 9 0 

1590 G o t o 1520 2500 

1600 A C » S A * H C + .2 2510 

1610 G o t o 1520 2520 

1620 A C - S A * H C + .3 2530 

1630 G o t o 1520 2540 

1640 PC»SV*HC + .1 2550 

1650 G o t o 1550 2555 

1660 PC=SV*HC + .2 

1670 Goto 1550 2560 

1680 PC+SV*HC + .3 2570 

1690 Goto 1550 2580 

1700 M V = M V * H C + .1 2590 

1710 Goto 1750 2600 

1720 M B = M V * H C + .2 2610 

1730 Goto 1750 2620 

1740 M B = M V * H C + .3 2630 

1750 Return 2640 

1755 REM C a l c u l a t i o n s for O2 content where the added dissolved oxy;?!;n 2 6 5 0 

is determined by o x y g e n delivery 2660 

1760 M V = ( ( 2 * S C ) + IC)/3 2670 

1770 HC-HB*1.34 2 6 8 0 

1780 Input " 0 2 X using";9:CLS 2690 

1790 Q = Q * . 0 1 2700 

1800 If Q - . 4 then 1830 2710 

1810 If Q - . 6 then 1890 2720 

1820 If Q-l then 1950 2730 

1830 AC-SA* HC+.7 

1840 PC-SV* HC+.7 

MB-MV* HC+.7 
IV-IC* HC+.7 
VC-VS* HC+.7 
G o t o 300 
AC-SA* HC+1 
PC-SV* HC+1 
MB-MV* HC+1 
IV-IC* HC+1 
VC-VS* HC+1 
G o t o 300 
AC-SA* HC+1.7 
PC-SV* HC+1.7 
MB-MV* HC+I.7 
IV-IC* HC+1.7 
VC-VS* HC + 1 . 7 
Goto 300 
CLS 

REM Output parameter print out to LCD screen 

Print "Body surface A r e a " ; T a b ( 8 ) ; :printusing "//// Jtll"-, S; : pr int 'I" 

REM loop statement for tiine delay for LCI) screen display 
For L- 1 to 200:next L:CLS 

Print "Cardiac 0utput";TAB(5);:printusing 

"### .ff#";C0; :Print t'l/mtn M 

For L= 1 to 200: next L:CLS 

Print "Cardiac Index";TAB( 4); :printusing "itit .Ml"; CI; sprint" 
l/min/nT2" 

For 1= 1 to 200: next L:CLS 

Print "Stroke V o l u m e " ; T A B ( 5 ) ; : printusing " ¡ W . M " ; V ; p r i n t " 
m l / b e a t " 

For L- 1 to 200: next L:CLS 

Print "Stroke volume index";TAB(2); printusing "W.////"; F; :Print" 
ml/beat/M~2" 

For L = 1 to 200:next L:CLS 

Print "Pulmonary flow";TAR( 5); :pr int«sS»if, " W A V ' - P F ; -.print" 
1/tnin" 

For L= 1 to 200:next L:CLS 

Print "Pulmonary flow index";TAB( 4); :printusing "Hit.////"; P1; :pr in; ' 
l/rain/M"2 

For L=1 to 200:Next LjCLS 

Print "QP/QS" :Tab <9);:Print using "#itJl)";Q PS 

For L=1 to 200:Next L:CLS 

Print "Systemic R e s i s c a n c e " ; T a b (4);:Print using 

"HSiJit"; RS;:Print " units M~2» 
FOR L - 1 to 200:Next L:CLS 

Print " T o t a l Pulnu Res."; T A B (4);: Print using "IHtJHI"; RP; : Prin ¡: 

" units M*2" 
For L=1 to 200:Next L:CLS 

Print " P u l m . Arteriolar Res."; T a b (4);sPrint using 

:Print " units M ~ 2 " 

For L«1 to 200:Next L s C L S 

Print " L e f t - t o - R i g h t % " ; T a b (8);: Print using "l> M ,#";PLR; :Pr'int 

For L - 1 to 200:Next L:CLS 

Print "Left-to-Right Shunt"; T a b (4);:Print using 

"##.##";LR;:Print "l/min/af 2» 

For L - 1 to 200:Next L : a S 

If SA > . 9 4 then 2400 

Print "Right-to-Left %"; T a b (8);:Print using "IHHI J";?RL; -.Print 

For L - 1 to 200:Next L:CLS 

Print "Right-to-Left Shunt"; T a b (4); .-Print using 
RL;: Print " V / m i n / n T 2 " 

For L - 1 to 200:Next L:CLS 
Goto 2400 
Print "Aortic Valve Area"; T a b (8);: Print using 

.J#";AVA;:Print " cnf2" 
For L - 1 to 200:Next L:CLS 
Goto 2460 
Print "Mitral Valve Area"; T a b (8);: Print using 
"#i#.i#";MVA; :Print " otT2" 
For L = 1 to 200:Next LsCLS 
Goto 2510 
CLS 
Print "Do you want" 
Print "to repeat" 
Input "Yes - 1 , No = 2"; Z:CLS 
If Z = 1 Then 2010 
Goto 8 2 0 
Print "T)o you want" 
Print "to repeat" 
Input "Yes - 1 , No - 2"; Z:CLS 
If Z = 1 then 2340 
Goto 8 7 0 
Print "Do you want" 
Print "to repeat" 
Input "Yes = 1, No = 2"; Z:CLS 
if Z = 1 then 2370 

Goto 1030 

REM C a l c u t i o n s for O2 content w e r e the added dissolved oxygen Is 

determined by percent 0 2 s a t . 

If IC<.85 then 2590 

If IC - >.85 <.95 then 2610 

If IC - >.95 then 2630 

IV = IC * HC + .1 

Goto 2650 

IV - IC * HC + .2 

Goto 2650 

IV = IC * HC + .3 

Goto 2650 

If V S < .85 then 2680 

If V S - >.85 < .95 then 2700 

If V S - > .95 then 2720 

VC - VS * HC + .1 

Goto 2730 

VC = VS * He + .2 

Goto 2730 

V C - VS * H e + .3 

Return 

Fig. 2. Computer program. 
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I N P U T S 

Name 

Clinic number 

Age 

Birth date 

Today's date 

Height = 170 cm 

Weight = 70 kg 

Syst. art. sat. = 98 

Pulm. art. sat. = 87 

SVC sat. = 87 

IVC sat. = 87 

Pulm. vein sat. = 98 

Hemoglobin = 12.5 g 

Heart rate = 86 beats/min 

Mean aortic blood pressure = 88 

Mean PA pressure = 30 

PCWP mean = 21 

Cardiac output = 4 . 2 L/min 

Diastolic filling period = 0 . 3 9 

LV diastolic mean pressure = 5 

Fig. 3. Mitral stenosi 

P R I N T O U T 

NAME 
Clinic No. 
A s e 
Birth Date 
Today's Date 
Body Surface Area 

1 . 8 1 1 T 2 
Cardiac Output 

4. 20 l/min 
Cardiac Index 

2.32 l/itiin^MA2 
Stroke Uolume 

48.84 ml/beat 
Stroke Uolume Index 

26.93 ml/beat/tr-2 
Pulmonary Flow 

4. 20 l/min 
Pulmonary Flow Index 

2.32 l/min/ir-2 
QP/QS 1. 60 
Systemic Resistance 

38.00 units M A2 
Total Pulm. Res. 

38.80 units rt'"2 
Pulm. Arteriolar Res. 

3. 89 units IT-2 
Left-to-Risht * 

-0. 0 * 
Left-to-Risht Shunt 

8.00 l/miri--MA2 
Mitral Ualue Area 

0.83 cm A2 

sec/beat 

(inputs and computer printout). 
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I N P U T S PRINTOUT 

Name 

Clinic number 

Age 

Birth date 

Today's date 

Height = 159 cm 

Weight = 54 kg 

Syst. art. sat. = 97 

Pulm. art. sat. = 91 

SVC sat. = 76 

IVC sat. = 76 

Pulm. vein sat. = 97 

Hemoglobin = 14.6 g 

Heart rate = 88 beats/ min 

Mean art. pressure = 75 

Mean PA pressure = 16 

PCWP mean = 8 

Oxygen consumption = 117 mL/min/m 
Fig. 4. Atrial septal defect (inputs and computer printout). 

NAME 
Clinic No. 
A g e 

Birth Date 
Today's Date 
Body Surface Area 

1.55 fT2 
Cardiac Output 

4. 30 l^rnin 
Cardiac Index 

2.78 l/miri''MA2 
Stroke Uolume 

43.89 ml/beat 
Stroke Uolume Index 

31.59 ml.'-beat/tr2 
Pulmonary Flow 

15. 42 l/miri 
Pulmonary Flow Index 

9.9? l/"fflirvl"T2 
QP--'QS 3. 59 
System ic Res istance 

26.98 units M A2 
Total Pulm. Res. 

7. 52 units M A2 
Pulm. Arter iolar Res. 

9.80 units lt"-2 
Left-to-Riaht 

71. 4 * 
Left-to-Right Shunt 

7. 19 1 -"m i n-'M'v2 

 on April 18, 2024. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


1 54 Cleveland Clinic Quarterly Vo l . 52, No . 1 

References 
1. Shabot MM, Shoemaker WC, State D. Rapid bedside com-

putation o f cardiorespiratory variables with a programmable 
calculator. Crit Care Med 1977; 5:105-111. 

2. De Calonne PG, Hornaday L, Schmitt P, Stanford JR. Use 
of a microcomputer in the intensive care unit. Heart Lung 
1983; 12:516-521. 

3. Carleton RA , Passovoy M, Graettinger JS. A computer pro-
gram for processing, storage, and reporting o f cardiac cathe-
terization data. Med Res Eng 1969; 8:18-26. 

4. Cohn JD, Engler PE, Del Guercio L R M . T h e automated 
physiologic profile. Crit Care Med 1975; 3:51-58. 

5. Nygards ME, TranesjöJ, AtterhögJH, Blomqvist P, Ekelund 
LC, Wigertz O. On-line computer processing o f pressure 
data from cardiac catheterizations. Comput Programs Biomed 
1976; 5:272-282. 

6. Vogel JHK, Swenson RD, Ellings V. A simple method for 
calculating left ventricular functions from angiographic data 

using a programmable hand calculator. Cathet Cardiovasc 
Diagn 1976; 2 :199-210. 

7. Krasner J, Marino PL. T h e use of a pocket computer for 
hemodynamic profiles. Crit Care Med 1983; 11:826-827. 

8. Grossman W, ed. Cardiac Catheterization and Angiography. 
Philadelphia, Lea & Febiger, 2nd ed, 1980, pp 90, 95, 96, 
117, 125, 133-136. 

9. Yang SS, Bertivoglio L, Maranhao V, Goldberg H. From 
Cardiac Catheterization Data to Hemodynamic Parameters. 
Philadelphia, FA Davis, 2nd ed, 1978, pp 55, 57, 90, 92, 93, 
96, 99, 217. 

Douglas S. Moodie, M.D. 
Department of Cardiology 
The Cleveland Clinic Foundation 
9500 Euclid Ave. 
Cleveland OH 44106 

 on April 18, 2024. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

