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Their criteria for low serum IgA were, however,
based on a reference range from a different labora-
tory.

In attempting to analyse the relation between
febrile convulsions and IgA deficiency two
approaches are possible, one of which would be to
examine the incidence of febrile convulsions in a
group of children with low serum IgA or selective
IgA deficiency and compare this with a control
population. An alternative approach is to measure
IgA values in a group of children presenting with
febrile convulsions and compare these with a refer-
ence range, and this has been our method. Lewis et
al performed a similar study on 49 children present-
ing with febrile convulsions,3 but again used a
reference range from another laboratory. Our study
shows no difference between mean age adjusted IgA
values from 47 children with febrile convulsions and
a large normal population, but five children had
serum IgA less than 0.1 g/l by nephelometry. It may
be that in some children low serum IgA is associated
with susceptibility to febrile convulsions.

We thank the staff of the Haematology Department, Mr H Ip.
D G Altman, Dr M M Liberman, and Dr T Stacey. This work was
supported by the Medical Research Council.
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Effect of exogenous surfactant on total respiratory system
compliance

A D MILNER, H VYAS, AND I E HOPKIN

Department ofNeonatal Medicine and Surgery, City Hospital, Nottingham

SUMMARY We measured total respiratory system
compliance (Crs) before and after instilling 25 mg
artificial surfactant in 1 ml saline down the endo-
tracheal tube of preterm babies requiring resuscita-
tion at birth, and compared results with data from 6
similar babies receiving saline only. Surfactant did
not produce a significant improvement in Crs.

The role of exogenous surfactant in prevention and
treatment of idiopathic respiratory distress syn-
drome (IRDS) remains controversial. Giving surfac-
tant, derived from either animal lungs' or human
amniotic fluid,2 to a small number of babies requir-
ing ventilatory support for IRDS, led to dramatic
improvement in blood gas values. The improvement
could however be due to the relatively large volumes
of fluid instilled down the endotracheal tube or to
the period of manual ventilation by bag using 100%
oxygen. In a recent study, we were unable to show
any improvement in either compliance or blood
gases when artificial surfactant was insufflated down

the endotracheal tube of 10 similar babies.3 On the
other hand, Morley et at4 reported trial results
suggesting that surfactant powder instilled down the
endotracheal tube of preterm babies requiring resus-
citation at birth led to a significant reduction
in mortality. This finding was not, how-
ever, confirmed by Wilkinson et al in a controlled
trial on a small number of babies.5 To resolve this
question we have been carrying out a controlled trial
in conjunction with Dr Morley and his colleagues to
assess the prophylactic value of instilling artificial
surfactant (70% dipalmitoylphosphatidylcholine
and 30% unsaturated phosphatidylglycerol) into the
upper airways of preterm babies at birth. We report
here the results of compliance measurements
obtained before and after the instillation of placebo
or surfactant in babies who failed to breathe
spontaneously and required intubation.

Methods

Fifty eight babies born with a gestational age of less
than 34 weeks were included in the main study.
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Table Clinical details and results oflecithin sphingomyelin
(LIS) ratios, shake tests, and total respiratory system
compliance (Crs) before and after treatment

Case No Gestation Birthweight LIS ratio Crs (ml/cmH20)
(weeks) (kg) (Shake test)

Before After
treatment treatment

Surfactant treated group
1 32 1-64 1-06 (-) 0-72 093
2 29 1-50 1-76 (+) 0-49 0-51
3 32 1-70 1-21 (-) 0-51 0-45
4* 28 1-18 1-53 (-) 0.34 056
5 31 1-25 1-44 - 0-66 064
6 27 1-07 1-89 (+) 0-32 0-29
7* 29 1-38 1-36 (-) 035 0-36
8 33 1-02 2-19 (+) 077 0-60
9 33 1-79 2-22 (-) 0-41 0-57
10 32 0-92 2-01 (-) 081 0-78

Mean (SD) 30 6 (2.17) 1-35 (0-30) 1-67 (0.41) 0-54 (0.19) 0-57 (0-19)

Saline treated group
11 32 1-66 1-63 (-) 0-52 0-35
12* 30 1-76 1-88 (-) 0-27 0-32
13* 25 0-84 1-14 (-) 007 0-15
14*" 25 0-78 117 (-) 049 0.53
15* 33 202 343 (+) 0-61 0-52
16 31 1-56 2-18 (-) 021 0-69

Mean (SD) 29-5 (3-50) 144 (0-51) 1-91 (1.31) 0-36 (0-22) 0-43 (0.19)

*developed IRDS.
'died.

Immediately after delivery, a sample of amniotic
fluid or pharyngeal aspirate was collected for
lecithin sphingomyelin ratio and shake test. Babies
were then allocated by a randomised system to one
of two groups and either 25 mg of surfactant in
1 ml of cold saline, or cold saline alone was instilled
into the baby's mouth. Twenty two babies-15 in
the surfactant and 7 in the saline group-who failed
to breathe by two minutes, or had had a heart rate
falling below 80/minute before that time were

transferred to our modified Vickers resuscitaire.6
Intubation was carried out using a Portex Cole tube.
The endotracheal tube was connected to a T piece
incorporating a pneumotachograph, and a side arm

leading to a pressure transducer. We were thus able
to record both tidal exchange and inflation
pressure.6 Standard resuscitation procedures were

used, with inflation pressures of 28 to 30 cm H20
maintained for one second intervals, with an F1o2 of
1. Once the baby's condition had improved and the
heart rate had risen to above 120/minute, total
respiratory system compliance (Crs) was measured
by maintaining the inflation pressure for two to
three seconds until the inflation volume had stabil-
ised, and measuring the fall in volume when the
pressure was released. This was performed on at
least three occasions. The babies were then given
further doses of either artificial surfactant (25 mg) in
saline (1 ml) or saline alone down the endo-

tracheal tube using a 2 ml syringe. Standard resus-
citation was then continued for at least two minutes
and the Crs measurements were repeated.
None of the differences between the groups

reached statistical significance (Student's t test).
Technically satisfactory Crs measurements were
obtained in 10 of the treated and 6 of the control
babies. Three babies (twin deliveries) were resusci-
tated on a second resuscitaire which did not have
monitoring facilities and in three other infants the
inflation pressure or flow traces were unsatisfactory
for technical reasons. Clinical details and results in
the 16 babies for whom measurements were success-
ful are presented in the Table.

Results

The Crs of the surfactant treated group rose from
mean (SD), 0-54 (0-19) ml/cmH2O before surfactant
administration to 0-57 (0-19) ml/cmH20 after treat-
ment (Table). The values in the saline treated group
were initially lower, rising from mean (SD), 0-36
(0-21) ml/cmH20 to 0-43 (0.19) ml/cmH20. If the
results from babies who had lecithin sphin-
gomyelin iatios of less than 2-0 are analysed alone,
the Crs values are mean (SD), 0-48 (0.16) ml/
cmH20 before treatment and 0-53 (0.2) ml/cmH20
after treatment in the surfactant group (7 babies),
and 0 34 (0-21) ml/cmH20 and 0-34 (0.6) ml/cmH2O
in the control group (4 babies). In neither of the
groups did the difference between values before and
after treatment reach statistical significance (P<0.05
by Student's t test). Of the surfactant treated
intubated babies, 7 developed IRDS and four died,
compared with four and two in the control group
respectively. Two of the babies who died in the
surfactant treated group were of less than 26 weeks'
gestation, and two were twins of 29 weeks, one of
whom had Potter's syndrome. We were unable to
measure Crs in any of these infants. The develop-
ment of IRDS could not be predicted from the initial
Crs value; nor was there a close relation between the
initial Crs value and lecithin sphingomyelin ratio or
shake test.

Discussion

In this study, we were unable to show a significant
improvement in Crs after instillation of 25 mg of
artificial surfactant down the endotracheal tube of
preterm babies requiring resuscitation. Although it
is possible that some of the initial dose of surfactant
had entered the lower respiratory tract, we think
this unlikely as transferring the babies over to the
resuscitation table and then placing them head down
led to the fluid in the upper airway running out. We
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consider it unlikely that a larger dose of this
surfactant would have produced more dramatic
changes, as 25 mg is far in excess of that required for
a monolayer throughout the lung. The initial Crs
values in the surfactant treated babies were margi-
nally higher than those in the control group,
reflecting perhaps the fact that the group as a whole
was relatively more mature. Both groups showed a
trend towards improved compliance after the in-
stillation, probably representing improved aeration
and clearance of alveolar fluid.
We conclude that giving artificial surfactant at

birth does not have any immediate, dramatic effect
on lung mechanics of preterm babies. The two
treatment groups had similar subsequent courses,
but it is not possible to state in this small series
whether surfactant has a prophylactic value in IRDS
in some infants.

We thank Dr Colin Morley, New Addenbrooke's Hospital,
Cambridge, who prcvided us with the surfactant powder. This
work was funded by a grant from the Medical Research Council.
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Febrile convulsions: electroencephalographic changes related to
rectal temperature

P E MINCHOM AND S J WALLACE
University Hospital of Wales, Heath Park, Cardiff

SUMMARY Nine children had simultaneous con-
tinuous electroencephalographic monitoring and
temperature recording immediately after febrile
convulsions. Background electroencephalographic
rhythms did not alter with temperature and with one
exception, seizure discharges occurred only during
sustained high pyrexia.

The relation between electroencephalographic and
electrocardiographic changes and body temperature
over periods up to 25 hours starting as soon as
possible after febrile convulsions is examined. The
findings are related to short term outlook.

Patients and methods

Nine children admitted to hospitals in Cardiff after
febrile convulsions during 1982 were studied. All
had had generalised fits that lasted less than 10
minutes and none had received diazepam.

The patients were examined clinically between
1-5 and 5 hours (mean 3-3 hours) after the convul-
sion. Rectal temperatures were recorded hourly
using a mercury in glass thermometer. A Medilog
(Oxford Instruments) four channel recorder with
two electroencephalographic, one electrocardio-
graphic, and one timing channel was used for
recordings, which started from 2-75 hours to 10-5
hours (mean 4-7 hours) after the febrile convulsion
and continued for 11 to 25 hours (mean 15-8 hours).
The electroencephalographic montage used was
F3-P3, F4-P4 in the 10-20 system.
The electroencephalographs were subsequently

examined on the Medilog monitor display unit
without reference to temperature recordings. A flow
chart was composed for each child consisting of the
speeds of the basic rhythms in a typical section of the
tape for each hour, coinciding with the temperature
recordings. Each tape was scrutinised for parox-
ysmal activity and a note was made of any asym-
metry. Once the electroencephalograph had been
analysed the temperature measurements were


