CORRELATION OF RESPIRATOR DIAL 'COMPLIANCE"
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In clinical practice, lung compliance is often in-
ferred from pressure and volume readings on the respi-
rator dials. These estimates differ from measured
lung compliance (Cy) in that both pressure and volume
are diminished by gas compression, flexing of the tub-
ing and any leaks. Lung compliance was measured using
a pneumotach and esophageal balloon and compared with
AV/OP from the dials of the Bourns respirator. 1
data pairs from 25 prematures with HMD at varying sta-
ges of the disease were compared. Infants ranged from
14 hours to 48 days in age. The overall correlation
between true and calculated compliance was poor, R=
.539. The calculated values from the respirator were
neither systematically above or below the actual Cp
values. The problem was random variation. Sources of
error include high peak pressures which cause in-
creased compression in the tubing and low apparent. Cp,
leaks in the tubing or resgiratot, which cause high
agparent CL. and inaccuracies in the respirator dials
themselves., These data suggest that inferences about
lung mechanics from the respirator readings are in-
accurate and can be misleading.
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The interrelationships of compliance (Cp), 02 trans-
fer, COp excretion, and pulmonary circulation have not
been explored in prematures with HMD. Using an esopha-
geal balloon and pneumotach, Cl, was measured at inter-
vals during titration of PEEP, together with arterial
blood gases, in 7 prematures with HMD varying from 11h
to 9d in age. As PEEP was varled stepwise upwards and
downwards, an optimal value was found for Cp, Pa0p,and
AaDO,. A 15 min. equilibration time was al&owed at
each“PEEP setting, and the entire titration spanned 2-
3 hrs. "Best PEEP" was different for Cp, Pa0p, and
AaDOy, although best Pa0y and best Aa were very
simiiar. Interestingly, gest Pa0y was at _a significant-
ly higher PEEP than best Cr (meafi 5 vs, 7,lcm Hp0,

P=< .05). PaCOy, rose at PEEPs of 6-9 in 4 patients,
but was not limiting to "best PEEP," The titration it-
self yielded an apparently beneficial "opening up" ef-
fect in 3 babies, in that repeat measurement of PaO
and Cp, at the same PEEP showed improvement. Clinica
estimations of PEEP were often not the same as_recom-
mended best PEEP, based on these titrations. In 3
cases PEEP was increased, in 2 it was decreased, and
in 2 the previous setting was considered optimum. These
data suggest that no single parameter defines "best
PEEP," but rather it must be a judicious compromise.
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We studied the effect of maternal glucocorticoid treatment on
lecithin synthesis by lung slices and on the activity of three
key enzymes (phosphatidic acid phosphatase (PAPase), choline
phosphotransferase and phosphatidylglycerolphosphate synthetase)
involved in surfactant synthesis. Pregnant rabbits (n=23) were
injected with betamethasone (acetate plus phosphate) at 0,25 mg/
kg IM (1 or 2 doses) or with saline (controls), and fetal tissues
were obtained at 26 days gestation 12-48 hr after treatment. Glu-
cocorticoid activity in maternal and fetal plasma reached peak
levels of 129 and 33 pg/dl cortisol equivalents, respectively, at
1-2 hr and returned to preinjection levels (4.2 and 1.4) between
24 and 48 hr. Treatment significantly increased the rate of cho-
line incorporation into lecithin (pmol/mg tissue/hr) and the
activity of PAPase (nmol P/mg protein/min) in lung, but not
liver, homogenate. Mean +SE values are:

Control 12 hr 24 hr 48 hr 24448 hr
Choline Uptake 3,25+.11 4.13+.,26 4.,97+.23 4,07+.42 5.33+.21
PAPase (lung) 6.6+0.5 7.4+0.3  9.5+0.5 10.8+0.7 12.840.6
PAPase (liver) 7.240.6 —_— 5.6+0.2 5,940.5 5.,0+0.2

There was no significant change in the other lung enzymes. We
conclude that betamethasone, at a dose equivalent to that used in
human prenatal therapy, stimulates both lecithin synthesis and
the specific activity of PAPase in fetal rabbit lung.
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In a retrospective study, we examined the effect of beta-
methasone (Celestone Soluspan), 12 mg in 2 doses 12-24 hours
apart given to women in premature labor at 26-34 wks gestation
on incidence of idiopathic respiratory distress syndrome (IRDS).
We compared 84 treated babies with 125 untreated infants, all
weighing 750-1750 gm and < 35 wks gestation. IRDS occurred in
63/125 (50.4%) untreated vs 24/84 (28.6%) partially or fully
treated bables and survival was 78.4Z vs 85.7%, respectively.
We examined this by time from first treatment to delivery:
TIME (N) 0-24 hrs(19) 24-48 hrs(25) 2-10 days(40) control(125)
IRDS 7 (36.8%Z)NS 10(40X)NS 7(17.5%)p<0.005 63(50.4%)
SURVIVAL 16(84.2%)NS 18(72%)NS 38(95.0%)p=0.05 98(78.4%)
We compared the 2-10 day treated group with the untreated group
and found no significant difference in sex (o 50.0% vs 47.2%),
mean birth weight (gm) (1351t 44 vs 1334 ¥ 26), gestational
age (30.1 ¥ 0.4 vs 30.8 * 0.2), incidence of intrauterine growth
retardation (2.5% vs 4.8%), or Cesarean section deliveries
(22.5% vs 21,6%). In babies with IRDS survival was 7/7 (100%)
vs 37/63 (59%) NS. The length of time membranes were ruptured
had no effect on the incidence of IRDS in either group. Therapy
was not effective in babies < 750 gms. We conclude that the
incidence of IRDS is decreased and survival enhanced in small
preterm infants born 2-10 days after treatment with betamethasore.
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Antimony oxide (Sb-SbOx) and pH-sensitive glass electrodes,com-
bined with reference electrodes, surrounded by electrolyte and
covered with gas permeable membrane (gpm) were used for transcu-
taneous PCO2(P;.CO,) measurement. A servo-controlled heater unit
maintained sensor temp. and produced local hyperemia. A thermis-
tor was placed under the gpm to measure true sensor temp. 0; sen-
sitivity of Sb-SbOx electrode was reduced greatly in the 65-175 mm
Hg PO, range by cell loading, but below 65 mm Hg, 0y senmsitivity
was significant. The pH-sensitive glass electrode was preferred
due to its insensitivity to O,. After the sensor was placed on the
skin of rabbits, it was calibrated in situ and its temp. coeffi-
cient established, This was repeated at the end of the 6-hr.exper-
iment. For the best correlation between PaCO, and PgcCO,,the skin
surface temp. was maintained between 40-42°C, as lower femps. made
P, .COy higher. Based on in situ calibration, the fitted regression
line had a slope of 1.029, intercept of -4.39, and SE of 4.14 mm
Hg PCO,. In the range of 21-75 mm Hg, P, .CO, was 2.2 - 3,8 mm Hg
below gacoz. Based on in situ calibration with one point PaCO%
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calibration, the line had a slope of 1.0, intercept of 0.6, S
3.4 mm Hg PCO,, and linear regression coefficient of 1.0. These
data indicate“the usefulness of Py.CO, monitoring to indicate
PaCO2 changes under normal physiologil conditions.

1176 LUNG COMPOSITION AND STRUCTURE IN CONGENITAL UNI-
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The lungs of five infants dying with unoperated diaphragmatic
hernia were studied by morphological and biochemical methods.
The hypoplastic "H-Lung" was greatly reduced in size and weight
(P<.001) as compared to the contralateral control "C-Lung". DNA
analyses suggested a marked reduction in cell number within the
H-Lung (23.5 mg/HL vs 103.3 mg/CL). Glycogen levels were
variable but tended to be elevated in H-Lungs. H-Lungs con-
tained less total 1ipid (1.12 mg/mg DNA) than C-Lungs (1.56
mg/mg DNA). The phospholipid fraction was only slightly de-
pressed (0.46 mg/mg DNA vs 0.55 mg/mg DNA). Phosphotidylcho-
line (PC) was significantly (P<.02) decreased in H-Lungs (0.22
mg/mg DNA vs 0.37 mg/mg DNA). Electron Microscopic studies
revealed mild retardation in pneumonocyte cytodifferentiation
in the C-lung (as compared to the lungs of age matched infants
without hernia); the H-lung showed severe growth and develop-
mental retardation at the substructural level. Comparisons of
H- and C-Lungs revealed no significant alterations in the ratio
of type II pneumocytes/non-type II pneumocytes. Collectively
these findings offer an explanation for the observed suscep-
tibility of the H-Lung to hyaline membrane disease and edema
following surgical correction. Supported by USPHS NIH Grant
HL-17328-03.
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