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A new technique to measure effective pulmonary blood flow 
(QEP), lung tissue volume (analogous to lung water, VT) lung 
diffusing capacity (DL) and functional residual capacity (FRC) 
has been devised using a 2 cc dead space, non-flow or pressure 
restrictive valve interfaced with a mass spectrometer, pneumo- 
tachograph and computer for rapid data analysis, including 02 
consumption, minute ventilation and C02 production during regular 
breathing. To test sensitivity, 32 New Zealand rabbits (3-4 kg) 
were anesthesized, intubated and ventilated. QEP, VT, DL and FRC 
were obtained by rebreathing 0.5% acetylene, 0.3% carbon monoxide 
and 10% helium (balance 02 or room air) for up to 15 seconds 
avoiding recirculation and were consistent with coefficients of 
variation of 10% under varying hemodynamic conditions. In two 
rabbits with flow probes around pulmonary artery and aorta, QEP 
was 6.5% less than flow probe-derived total pulmonary or systemic 
flow. FRC varied less than 6% with known volumes as small as 
20 cc. Infusion of 25 cclkg saline to raise cardiac output and 
VT increased mean QEP from 330 to 355cclmin (p C01) and mean VT 
from 23.33 to 3 9 . 8 7 ~ ~  (p<.01), without changing DL or FRC. Addi- 
tion of 5cm H20 PEEP increased mean FRC from 51.4 to 7 3 . 0 ~ ~  
(p<.01), without changing QEP (300 to 314cc/min), VT (23.33 to 
20.79~~) or DL (0.880 to 0.952cc/min/mmHg). We anticipate that 
this non-invasive method will permit similar measurements at 
the bedside in critically ill neonates. 

THE TRIAD OF COMPLETE HEART BLOCK, ABSENCE OF THE .140 ATRIAL SEPTUM AND CONGENITAL INTERRUPTION OF THE IN- 
FERIOR VENA CAVA. Otto Garcia, Ashok Mehta, Dolores 

Tamer, Grace Wolff, Arthur Pickoff, Pedro Ferrer, Stephen Mallon, 
Leonard Sommer, Henrv Gelband. Univ. of Miami School of Medicine, 
Depts. of Pediatrics and Medicine, Miami, Fla. 

The association of complete heart block (CHB) and interruption 
of the inferior vena cava (IIVC) has not been previously empha- 
sized. We analyzed the records of 29 patients (pts), age 1 day 
to 48 years, with angiographic documentation of IIVC with azygos 
continuation to a right or left superior vena cava. 28/29 pts 
had an associated intracardiac malformation, most common was an 
endocardia1 cushion defect (ECD). 76% (22129) had a superiorly 
oriented P wave vector. CHB on surface ECG, with a QRS duration 
of <.08 msec, occurred in 24% (7129 patients). In 4, CHB was con- 
genital, diagnosed in-utero or early after birth, while 3 pts ac- 
quired the CHB during the natural progress of their disease. Each 
of these 7 pts had an ECD with complete absence of the atrial 
septum. The 4 patients with congenital CHB died hours or days 
after standard medical or surgical treatment and permanent pace- 
maker implantation. The 3 with acquired CHB are alive with per- 
manent pacemaker implant, and two have had complete repair of 
their intracardiac lesion. In conclusion, 1) IIVC should be sus- 
pected in pts with superiorly oriented P wave vector on surface 
ECG; 2) In pts with CHB, IIVC, and abnormal atrial activation, 
absence of atrial septum should be suspected (100%); 3) the prog- 
nosis is poor if congenital CHB is present. 
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Dilantin (D) is one of the most effective drugs in the treat- 
ment of ventricular dysrhythmias (VDYS) in children. Even with a 
loading dose, 48 hrs of oral treatment are required before an 
effective serum concentration (SC) of 15-20 mcg/ml is achieved. 
To accelerate this process, we have developed an intravenous (IV) 
loading dose protocol accompanied by oral therapy. Over 1 hr, 
15mg/kg is given IV. Every 5 min, 1/13 of the total dose is push- 
ed, undiluted, and cleared from the tubing with normal saline. At 
the same time, oral D is begun with 3mg/kg, followed 6 hrs later 
by 2mg/kg and 6 hrs later, maintenance oral D: 2.5-3.0mg/kg q12h. 
We administered IV D to 19 pts who had an abnormal heart and VDYS 
(mean age 12.9yrs; range lwk- 24yrs). On 24-hr ECG before Rx, 6 
had VT, 4 couplets, 2 multiform PVC, and 7 frequent uniform PVC 
(10 or more/ hr). After Rx, 16/19 had none or infrequent uniform 
PVC (0-9/hr) and 3 had frequent uniform PVC. D effect on VOYS 
occurred in 1-2 hrs in all pts with a SC of 19.8-26.9. During IV 
administration, 4 pts became hypotensive; in 3 the protocol could 
be continued with doses spaced ql5min. We conclude: (1) D is an 
effective antidysrhythmic agent in children, whether given orally 
or IV; (2) VDYS can be controlled within 2 hrs of beginning this 
IV loading protocol; (3) because of the possibility of hypo- 
tension, IV D should not be given to pts with cardiac decompensa- 
tion and should be given cautiously over several hrs in pts with 
severely abnormal hemodynamics. 

-Previous data from our laboratory suggest that the newborn (NB) 
rabbit heart is greatly dependent on extracellular calcium (Ca) 
for excitation-contraction coupling. Verapamil (V), a calcium 
antagonist, is currently being used to treat arrhythmia sin infata 
Little is known about the negative inotropic effectsofthisagent 
on NB hearts. This study was designed to evaluatetheeffects of 
V on mechanical function of the neonatal heart. NB (n=6) and 
adult (A,n=6) rabbit hearts were studied utilizing an isolated, 
arterially perfused cardiac preparation that was maintained at 27'~ 
and paced at 36 beatslmin. The muscles were perfused initially 
with a control Krebs-Henseleit solution (K-HS) and then with a 
K-HS containing 0.1 uM of V. Peak (PT), developed (DT), resting 
(RT) tensions; rate of tension development (+dT/dt); timeto peak 
tension (TPT); and time to half relaxation (112 RLT)wererecorded 
contimtously. The negative inotropic effect of V in the NB was 
significantly (P<0.01) less than that in the A. In the NB, 50% 
of the maximal decrease in functionoccurredsignificantly (P-a03) 
later than it did in the A. V significantly (P<0.04) increased 
the RT in the NB but not in the A. V had no significant effect 
on either the TPT or the 112 RLT in the two age groups. These 
data suggest that the negative inotropic effect of V in the NB 
is less than that in the A and that the NB is less dependent on 
the slow inward calcium current for excitation-contraction 
coupling than is the A. 
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Histamine H and Hz- receptor mediated changes in systemic 
vascular resistance were evaluated in 10 newborn lambs (0-3 days 
of age). Lambs were anesthetized with chloralose and instrumen- 
ted to allow for continuous measurement of systemic vascular re- 
sistance (SVR), cardiac output (CO) and heart rate (HR). Hista- 
mine was injected into the main pulmonary artery in doses rang- 
ing from 0.01 to 1.0 pg/kg of histamine base. In each lamb, 
histamine dose response curves were generated for'SVR, HR and 
stroke volume (SV) and repeated in 6 lambs after the administra- 
tion of the HI-receptor antagonist, diphenhydramine, and/or the 
Hz-receptor antagonist, cimetidine. The major effect of hista- 
mine on SVR, a decrease of 20-22%, occurred at a dosage of 0.6 
pg/kg. No effect was noted on SVR below a dose of 0.05 pg/kg. 
HR increased by 10-15% at these same dosages. No effect on SV 
was observed. The Hi-receptor antagonist decreased the SVR re- 
sponse significantly and had a small effect on the HR response. 
The Hz-receptor antagonist had no effect on the SVR response 
and a major effect on the HR response. Thus, Hi-receptors ap- 
pear to mediate systemic vascular relaxation in the newborn 
lamb and Hz-receptors mediate cardiotonic changes. The dosage 
range required to produce these effects was an order of magni- 
tude larger than those we previously reported as having signi- 
ficant effects on pulmonary vascular resistance. In addition 
Hz-receptors appear to be less important in the SVR response of 
newborns as compared to adults. 
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Ultrasonic contrast techniques allow tracking of blood flow in 

patients with cardiac malformations. One problem often encounter- 
ed in M-mode contrast is inability to generate adequate micro- 
bubbles for recording. To test if echo Doppler is more sensitive 
than M-mode for detection of microbubbles, results of 63 saline 
injections were studied at catheterization in 12 patients by sim- 
ultaneously recording contrast M-mode and echo Doppler studies. 
Seven other injections were studied with a prototype (PROTO) two- 
dimensional echo Doppler system (Honeywell). Records were evalua- 
ted without identification of the patient. Contrast in the direc- 
tion of flow was visualized in 61 of 63 injections by echo Dop- 
pler. In these, a frequency dispersion was present, but even more 
striking was a marked rise in the time interval histographic in- 
put signal strength indicator. Only 36/61 simultaneous M-mode 
echoes showed a contrast effect (p<.05). In 24 of the disagree- 
ments, the M-mode showed no contrast effect whereas the Doppler 
correctly demonstrated the presence of microbubbles. The PROTO 
system used Fourier analysis and displayed microbubbles as a low 
level signal with marked frequency dispersion over the flow pat- 
tern. An important difference between M-mode and echo Doppler 
contrast is that M-mode evaluates contrast at any level along 
the beam but echo Doppler evaluates only on the range gate. This 
investigation demonstrated that echo Doppler contrast is more 
sensitive for detection of microbubbles than M-mode. 
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