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Which babies need to go to special care units?
N. R. C. Roberton. Cambridge Maternity Hospital,
Mill Road, Cambridge.
From the end of 1974 a policy of restricted admission
to the Special Care Baby Unit in Cambridge has been
carried out. In addition, babies have been discharged
home at lower birthweights. We have compared the
reasons for admission in the year from 1 January 1974
to 12 December 1974, with the infants admitted
between 1 July 1975 and 30 June 1976. The number
of admissions of infants weighing over 2 5 kg was
cut down from 708 to 143, and for infants weighing
between 2 and 2 5 kg from 127 to 101, though in the
latter period there were 33 more births in that birth-
weight group. The duration of stay of infants
weighing 2000 to 2500 g admitted to the unit was
significantly less in the second period. In addition the
discharge weight of all babies weighing <2500 g at
birth was approximately 120 g less in the second
period than in the first. This difference was also
statistically significant.
No medical problems were identified as a result of

this policy, and it has cut the average bed occupancy
of the unit from 15 5 cots per day to just over 11 cots
per day. This has enabled the intensive care of these
babies who really need the facilities of the unit to
be more satisfactorily applied.

Reflex human milk: its production, composition, and
use. J. H. Gibbs, C. Fisher, S. Bhattacharya, and
J. D. Baum. Departments of Paediatrics and Mid-
wifery, Oxford University, John Radcliffe Hospital.
The human-milk bank of the Special Care Baby Unit,
John Radcliffe Hospital, receives about 14001 a year
of reflex human milk (that milk which spontaneously
'drips' from the contralateral breast during suckling
of an infant). In our population some 10% of
women who continue lactation for more than 2 weeks
after delivery are capable of producing reflex milk in
amounts up to 700 ml per donor per week. The
volume of reflex milk produced by a single donor
follows a diurnal variation, with larger volumes
secreted in the morning hours. While reflex milk is
similar to pooled, mature expressed milk in its
concentrations of lactose, total protein, ash, phos-
phate, IgA, lysozyme, and cells, the fat concentra-
tion varies, with low values found in 'fore' reflex

milk in comparison to 'hind' reflex milk. Calcium
and magnesium concentrations are somewhat lower
in reflex milk.

Study of relationship between infant feeding and
plasma cholesterol at 3 months. T. J. Evans, E.
Higgins, and P. Wellings (introduced by J. Dodge).
Department of Child Health and Medical Biochem-
istry, Welsh National School of Medicine.
The significance of plasma cholesterol in early
infancy is undetermined, but is a subject of much
conjecture particularly with regard to the subsequent
development ofhypercholesterolaemia and atheroma.
As there is a wide range in the cholesterol and lino-
leic acid content of milk formulae available in
Britain, this study was designed to determine their
effect on the plasma cholesterol of normal infants at
age 3 months.

Ninety-two infants were studied. 32 were totally
breast fed (group A); 27 were fed a formula con-
taining a mixture of milk and vegetable fat-Cow &
Gate 'Premium' (group B); 16 were fed a vegetable
fat formula-Cow & Gate V Formula (group C);
and 17 a cows' milk fat formula-Cow & Gate milk
plus (group D). Blood was collected from a free-
flowing heel prick into heparinized tubes and the
plasma cholesterol and total lipid fatty acid values
determined. The results were as follows.

Plasma cholesterol (mmol/l) (mean ±JSD)

Group A 4-33+0 71
B 3-99±0-61
C 3-28±0-48

,, D 4-35±0 65

There is a significant difference (P < 0 -05) between
group A and group B, group A and group C, but not
between group A and group D. The difference
between groups B and C was also significant. The
percentage of linoleic acid in the plasma fatty acids
was group A 23-4+3-2; group B 29-8±2-2; group
C 29-7+2-0; group D 12 2±3 3. Plasma cholesterol
appears to be mainly related to the cholesterol
content of the milk rather than to the linoleic acid
content or the level of linoleic acid in the plasma.
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New withdrawal response in the neonate: influence of
perinatal asphyxia. E. H. Dryburgh and M. L.
Chiswick. Department of Child Health, Manchester.
The subjects studied were 130 term infants (79 male,
51 female) born by unassisted vaginal delivery 63
(48 5 %), forceps delivery 23 (17.7 %), or by caesa-
rean section 44 (34 8 %). At 1 minute and 5 minutes
after birth a modified Apgar score was determined,
based on respiratory activity, heart rate, and skin
colour. 57 babies received resuscitation, either as
oxygen by face mask or by intermittent positive
pressure ventilation via mask or endotracheal tube.
No infant required resuscitation for more than 7
minutes. The babies who were all nursed on the
maternity wards were clinically normal on subse-
quent examination during the first day of life and
remained normal thereafter.
A soft rubber ring was firmly placed around the

nose and mouth of each baby, and the response
observed and graded as: 0=no response, 1 =grimace,
2=head turning, 3=vigorous withdrawal with
crying. Each baby was tested 3 times over a 30-
minute period between days 5 and 15. All the infants
were awake and quiet immediately before the test.
The test was performed by one of us (E.H.D.) who
had no knowledge of the babies' birth events at the
time of testing. In 130 babies the same score was
achieved on at least two occasions. The 6 others who
gave inconsistent results were excluded from the
study.

Forty-one of 57 babies (72%) who required
resuscitation at birth showed a positive response to
the rubber ring, whereas only 31 of 73 (42 5%) who
did not require resuscitation responded (x2 = 10 08,
P<0 005). The proportion of babies who responded
to the ring was similar whether resuscitation was by
face mask or intubation. 36 of47 babies (76 6%) who
had a modified Apgar score of 0-4 reacted to the
ring. In contrast only 36 of 84 babies (43 4%) who
had an Apgar score of 5-6 showed a response
(X2=12*09, P<0-001). The influence of perinatal
asphyxia on the withdrawal response'was particu-
larly marked in those born by caesa'rean section,
81- 25% of such babies showing a positive reaction.
We have shown that a withdrawal response observed
at 5-15 days in apparently normal babies is powerfully
influenced by the efficiency of adaptation to extra-
uterine life at 1 minute.

Influence of the larynx on lung distension and breath-
ing in lambs. P. Johnson, R. Harding, M. McClel-
land, and P. Whyte. Nuffield Institute for Medical
Research, University of Oxford.
The electromyographic activity of an adductor
muscle of the larynx, thyroarytenoid (TA), coincided

with the expiratory phase during spontaneous
breathing. Control experiments showed a good
positive correlation between TA activity and laryn-
geal resistance to air flow. Factors controlling TA
activity have been investigated in lightly sedated
lambs as general anaesthesia abolished TA activity.
Bilateral superior laryngeal nerve section or anaes-
thesia of the laryngeal mucosa were without effect
except during feeding or aspiration in the un-
anaesthetized lamb. Opening a tracheostomy led to
an increase in expiratory TA activity and an increase
in resistance to constant airflow upward through the
isolated larynx and a fall in respiratory frequency.
When positive end-expiratory pressure (PEEP)
(+4 cm H2O) was applied to the lower airway,
resistance to larygeal airflow was reduced as TA
activity fell and respiratory frequency increased.
Removal of PEEP caused a gradual increase in TA
activity and laryngeal resistance. A slowing of
respiratory frequency and an audible expiratory
grunt'occurred at an expiratory resistance of 1200
cm H2O/l per min. Application of negative end-
expiratory pressure caused a further increase in
expiratory glottic resistance often leading to glottic
closure and apnoea. These effects of end-expiratory
pressure were abolished by cervical vagotomy.
Laryngeal adduction and hence laryngeal resistance
to air flow are influenced by afferent vagal traffic,
probably from pulmonary stretch receptors, and are
important in effective lung expansion and breathing
in the newborn.

Apparent cerebral blood flow in the newborn infant.
R. W. I. Cooke, R. Rolfe, and P. Howat. University
Department of Paediatrics, Oxford.
Venous occlusion plethysmography has been used for
some time in the newborn for estimation of limb
blood flow, but only recenly has been used to esti-
mate changes in cerebral blood flow (Cross et al.,
1976). A strain gauge was placed around the
occipitofrontal circumference (OFC), and changes
in the rate of increase of OFC after occlusion of the
jugular veins were observed after feeding. We have
used a similar method in the newborn infant, and
have derived a numerical value for apparent cere-
bral blood flow from the observed increase in OFC
after occlusion, by means of the relationship between
OFC and brain size. Using paired data from 485
neonatal post-mortem records, a cubic relationship
was shown (Cooke et al., 1977). In 37 infants a mean
resting value of 32±6-5 ml/100 ml per min was
obtained for apparent cerebral blood flow. This
value is about half that obtained by a nitrous oxide
washout technique in older infants (Settergren et al.,
1976). The difference may, be accounted for by
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incomplete venous occlusion, but also by the fact
that the skull expands more about the vertex than
the OFC. Using an array of strain gauges around the
skull it was possible to show that volume expansion
of the skull was twice that indicated by changes in the
OFC alone.

Using the technique it was observed that a mean
fall in apparent cerebral blood flow of about 20%
occurred after an oral feed (P<0 0005, n=15). No
significant change occurred after tube feeds. After
term delivery a mean fall of 50% occurred over the
first 3 hours of life (P<0-001, n=14). Similar falls
have been seen in the rat and lamb, and have been
attributed to changes in Pco2 and vagal effects. In 5
infants with respiratory distress high values for
cerebral blood flow were observed at times when
blood gases were abnormal.
References
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Prospective study of coagulation abnormalities in the
newborn. K. L. Dodd, F. G. Jewell, and M. L. N.
Willoughby. Paediatric and Haematology Depart-
ments, Queen Mother's Hospital, Yorkhill, Glasgow.
The frequent occurrence of coagulation abnormal-
ities in severely asphyxiated babies is well documen-
ted, but their relevance is poorly understood. During
a 24-month prospective study, coagulation screens
were made on all severely asphyxiated term babies
and on all preterm babies needing umbilical cathe-
terization. Concomitantly, control data were ob-
tained on 18 nonasphyxiated term babies undergoing
venepuncture for other reasons. A set of 13 coagula-
tion tests, including factor assays, was performed on
each arterial or venous blood sample by one of us.
Complete data were obtained for 26 term babies
(9 asphyxiated) and 35 preterm babies (22 asphyxi-
ated).

In term babies asphyxia was associated with a
significant incidence of thrombocytopenia, raised
fibrin degradation products (FDPs) and low
fibrinogen, plasminogen, and factor V. In this group
there was a significant correlation between lowest
blood pH and fibrinogen, factor V, and FDP levels;
and outcome was related to severity of coagulation
abnormality. In preterm babies an equal percentage
(67%) of nonasphyxiated and asphyxiated babies

had a coagulation abnormality. The number of
coagulation abnormalities was no greater in the
asphyxiated babies. Mortality and morbidity were
unrelated to coagulation abnormality, but correlated
strongly with asphyxia. Intracranial haemorrhage
was not related to coagulation abnormality.
The results in asphyxiated term babies emphasize

the importance ofacidosis correction. Therapy aimed
at correcting persisting coagulation defects might be
considered. In preterm babies outcome is unrelated
to coagulation defects and therapy is unlikely to be
of value.

Bladder emptying in neonates. J. Osborne, G. du
Mont, M. Beecroft, and A. B. Ayres. St. Thomas's
Hospital, London. To be published in full in the
Archives.

Use of transiliumination in percutaneous catheteriza-
tion of the radial artery in newborn babies. R. G.
Pearse. Sophia Children's Hospital and Neonatal
Unit, Academic Hospital, Rotterdam.
The use of the radial artery for the sampling of
blood gases is a well-established procedure in
neonatal intensive care. However, accurate location
of the artery by palpation can be difficult and an
attempt to obtain a sample by 'blind stab' techniques
may result in failure, or in the formation of a
haematoma which makes subsequent sampling even
more difficult. The manipulation ofthe baby required
to obtain the sample may result in a low arterial
oxygen tension which does not accurately reflect the
condition of the baby before handling.

Using a fibreoptic cold light source to transillu-
minate the wrist, it is easy to identify both the radial
and ulnar arteries in small babies and an indwelling
Teflon catheter (Abbocath 22G or 20G) can be
introduced percutaneously into the radial artery
under direct vision. I have, now- attempted radial
artery catheterization in 38 babies. In- 12 .(31-6%)
this was unsuccessful. Most of these babies were
below 1000 g weight or had had previous attempts
at radial artery catheterization. Catheterization was
successfully performed in 26 babies (68-4%) with
an average weight of 1640 g (range 800-4100 g). The
catheter remained useful for an average of 39 4
hours (range 6-168 hours). All catheter tips were
cultured after removal and were sterile, There have
been no major complications to date.

Geographical distribution of unexpected postperinatal
death in Sheffield: further means of identifying
children at risk. J. R. Oakley and C. J. Tavare.
Children's Hospital, Sheffield.
A method of identifying children 'at risk' from un-
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expected death at home has been evolved in Sheffield
from data available from maternity and perinatal
records (Carpenter et al., 1977). In order to improve
this method the city was divided using postal dis-
tricts. An index of the infant population number in
each district wag found, using the postal distribution
of all 5657 notificationg of birth during 1975. Twelve
districts had large enough populations of children
for analysis. Within these 12 districts, there were 107
unexpected deaths at home during the 5-year period
ending 31 December 1976.
The number of children in each district who were

identified as being 'at risk' by the existing method
during 1975 was noted. There were 631 in all. After
allowing for population number differences, it was
found that 4 districts had a disproportionately high
number of deaths for the number of children who
were at risk in each district; in other words, the
scoring system was more effective in certain parts of
the city than in others. While a proportion of the
population can be scored 'at risk', at birth, the
number of 'at risk' children who actually die may be
governed by the social environment in the area to
which they are discharged. Further work is necessary
to define the causes for increased mortality-par-
ticularly in the field of availability and utilization of
health services. While the postal district is a crude
way of dividing the city into social environments,
this study has shown that this readily accessible piece
of information may be of use to augment the existing
prediction, and therefore prevention, of unexpected
deaths.

Reference

Carpenter, R. G., Gardner, A., McWeeny, P. M., and Emery,
J. L. (1977). Multistage scoring system for identifying
infants at risk of unexpected death. Archives of Disease in
Childhood, 52, 606-612.

Prevention of exercise-induced bronchospasm by
nebulized sodium cromoglycate in the preschool child.
W. Lenney and A. D. Milner. Department of Child
Health, Nottingham University.

Countercurrent immunoelectrophoresis and blood
culture in diagnosis of bacterial pneumonia in children.
M. Silverman, D. Stratton, and B. Greenwood.
Departments of Paediatrics and Medicine, Ahmadu
Bello University, Zaria, Nigeria.
In 45 children with severe acute pneumonia, none
of whom had received antibiotics recently, the
aetiology was established by microscopy and bac-
terial culture of a needle aspirate of the affected lung.
A venous blood sample was collected on admission
from each child; serum was separated and examined
for the presence of bacterial antigens by counter-

current immunoelectrophoresis (CIE) against group-
ed pneumococcal antiserum (Omniserum, Statens
Seruminstitut, Denmark) and Haemophilus in-
fluenzae group b antiserum (Hyland Laboratories).
Blood cultures were performed on samples from 36
of the children.
The following bacteria wereisolated from needle

aspirates in 34 patients (77 %): pneumococci 29;
H. influenzae 5; other organisms alone 4; negative
bacteriology 10. Pneumococcal antigen was detected
by CIE in the serum of 7 (24%) of the children with
pneumococcal pneumonia. Antigen was not detected
in any of the 5 with H. influenzae infections. No false-
positive reactions occurred. Of l0 bacteriologically
negative patients, antigen was detected in 3, pro-
viding the only evidence of the aetiology. Blood
cultures were positive in 4 patients (11 %), all with
pneumococcal infections proved bacteriologically
and all with negative sera for pneumococcal antigen.
The detection rate of pneumococcal antigen in serum
was similar to that found by other workers. Even in
the absence of antibiotic therapy, blood cultures
were of little value.

Single test for assessment of hypothalamic-anterior
pituitary function. P. G. F. Swift and D. C. L. Savage.
Royal Hospital for Sick Children, Bristol.
Anterior pituitary reserve was assessed in 21 boys
using a single test which combined the sequential
intravenous injection of insulin (0-. U/kg), thyro-
trophin stimulating hormone (200 pg), and lutein-
izing hormone releasing hormone (100 /ig). At 2
hours oral L-dopa was given as a second stimulus for
growth hormone release. The children had either
familial short stature or delayed puberty. Blood
samples taken at appropriate intervals were assayed
by radioimmunoassay for growth hormone, lutein-
izing hormone, follicle-stimulating hormone, gonadal
steroids, thyroid stimulating hormone, and thyroid
hormones.
The results confirm that the sinultaneous ad-

ministration of these releasing hormones with in-
sulin does not modify responses of the anterior
pituitary as compared with tests performed in-
dividually. The hormonal reserve of these peripheral
glands associated with the anterior pituitary can also
be assessed by the measurement of cortisol, gonadal-
steroid, and thyroid hormones. This combined test
is completed in 4 hours and causes minimal distress
to children being investigated for suspected hypo-
thalamic or anterior pituitary disease.

Chemotaxis and random migration of neutrophils in
acute lymphoblastic leukaemia in childhood. Sarab-el-
Nakeeb and E. N. Thompson (introduced by H.
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Price). Department of Child Health, Welsh National
School of Medicine, Cardiff.
Infection is a well known complication and major
cause of death in acute lymphoblastic leukaemia
(ALL). We have studied neutrophil chemotaxis,
directional and nondirectional, in 60 children with
ALL in an attempt to determine whether the disease
process per se, the cytotoxic drugs, or a combination
of both are important in the defence mechanisms of
these children. All studies were done while the disease
was in remission. Tests were done at different stages
of the disease (from 3 months-6 years) while the
patient was on and off specific cytotoxic drugs. The
effect of circulating drugs, in particular methotrexate
and 6-mercaptopurine, given in different dosages and
regimens was studied. In addition, the direct in vitro
effect of incubating these drugs with neutrophils
obtained from leukaemic patients and control
subjects was studied using a range of drug concen-
tration and diffe:ent periods of incubation. A selected
group of leukaemic children with a high incidence of
bacterial infections was studied and compared to a
group who had had no trouble with infections.
An age dependent effect of neutrophil chemotaxis

was found in normal children, and so data from age-
matched controls were used in this study. A minor
degree of defective neutrophil chemotaxis, both
directional and nondirectional, was found in all
leukaemic subjects while on treatment. This slowly
returned to normal levels after all cytotoxic therapy
had been stopped, but the 2-year studies were signi-
ficantly better than the 1-year post-treatment cessa-
tion study. Chemotaxis was no different in the
selected group of individuals with a history of infec-
tion compared to those who had not had infection.
The in vitro incubation of cytotoxic drugs with
neutrophils produced a similar impairment of
chemotactic ability of the control and leukaemic
neutrophils. Our studies have shown impairment of
the chemotactic ability of leukaemic neutrophils but
this appeared to be a consequence of the cytotoxic
drugs and not the leukaemic process per se.

Geometric method for measuring body surface area:
a height-weight formula validated in infants, children,
and adults. G. B. Haycock, G. J. Schwartz, and D. H.
Wisotsky (introduced by P. Dunn). Department of
Paediatrics, Southmead Hospital, Bristol.

Plasma protein variations during anticonvulsant
treatment. J. Seager (introduced by J. Dodge).
Department of Child Health, University Hospital
of Wales, Cardiff.
Serum from 2 epileptic children obtained before and
after 18 months' treatment with diphenylhydantoin

showed alterations in the P-globulin region on
electrophoresis. The hypothesis that diphenylhydan-
toin affects the rate of synthesis or catabolism of
these proteins was tested in a prospective study.
Concentrations of haemopexin, transferrin, #lC/Pl1A
(C3), and caeruloplasmin were measured by radial
immunodiffusion in 16 epileptic children before and
after approximately 6 months' diphenylhydantoin
treatment. Concentrations of haemopexin and C3
fell (PSO-O1 and P<0'02 respectively) and caerulo-
plasmin rose (P <0 05). These changes were not
explained by normal aging.
The rise in caeruloplasmin could reflect its known

response as an acute phase-reacting protein, and
Rundle (1976) has reported that patients with
tuberose sclerosis may have raised caeruloplasmin
concentrations. However, the effects on haemopexin
and C3 together with the effect of diphenylhydantoin
on serum IgA (Seager et al., 1975) suggest that
(perhaps through its function as an enzyme inducer)
the drug affects plasma concentrations ofa wide range
of plasma proteins. These variations are seen even
with serum diphenylhydantoin levels well within the
therapeutic range.
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In vitro studies of intestinal zinc absorption. D. J.
Atherton, D. P. R. Muller, and J. T. Harries. The
Hospital for Sick Children, and Institute of Child
Health, London.
The recent discovery that the clinical manifestations
of acrodermatitis enteropathica (AE) are due to zinc
deficiency has highlighted the importance of zinc
in human metabolism. We have adapted an estab-
lished in vitro technique (Crane and Mandelstam,
1960) to examine the possibility that the primary
defect in AE is a specific abnormality-of gastro-
intestinal zinc absorption. Human peroral jejunal
biopsies were incubated in oxygenated Krebs-
Hensleit buffer containing 65Zn chloride, in a total
zinc concentration of 10 ,umol/l. The uptake of '4C-
glucose was used as an index of tissue viability. This
technique was also modified to investigate the
characteristics of zinc uptake by everted rings of rat
small intestine.
The tissue to medium (T:M) concentration

gradients for 65Zn obtained under various conditions
in the rat indicate that mucosal zinc uptake occurs
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along the whole length of the small intestine, and
is an active energy-dependent process which is only
partially dependent upon aerobic metabolism.
A reduction in T:M gradients of 65Zn by a factor

of approximately 4, in comparison with controls, was
shown in jejunal biopsies obtained from 3 patients
with AE. These findings suggest that there is a
specific defect of mucosal zinc uptake in AE and that

this abnormality may be the primary cause of the
zinc deficiency underlying the clinical manifestations
of the disease.
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Book reviews

Immunodeficiency. Current Topics in Immunology,
No. 6. By ANTHONY R. HAYWARD. (Pp. 125;
illustrated+tables. £5.50.) Arnold: London. 1976.

Anthony Hayward's book is a short but
comprehensive guide to the important subject of
immunodeficiency. Because it is a short book its
style is concise and at times terse, but the text
throughout is lucid, though here and there one
wishes there might be more space for a more
discursive approach.
The book is designed in a sequence of six themes,

spread through 12 chapters. The themes are
introduction and immunological mechanisms,
classification and description of primary immuno-
deficiency, secondary immunodeficiencies, laboratory
tests relevant to diagnosis, and treatment. Develop-
mental aspects of immunology which have a
bearing on childhood immunodeficiency are not
extensively brought out, but are adequately dealt
with. Particularly interesting are the sections
dealing with complement and phagocytosis, for
this section includes references to work not widely
known. Like many immunological texts, this
book does not deal at length with leucopenias,
information about which one must seek in
haematological reviews. There is a generous
bibliography which adds much to the text and
makes it possible for the reader to amplify Hayward's
thoughts and views by reference to original articles.
One can confidently recommend this book for

all medical and technical staff who are interested
in immunodeficiency. While some questions will
have to be answered by reference to larger works
dealing with some matters in greater depth,
Hayward's book is an excellent introduction and
a useful source of references.

C. B. S. WOOD

The Physiology of the Newborn Infant. 4th edition.
Edited by CLEMENT A. SMrIH and NICHOLAS M.
NELSON. (Pp. 771; illustrated +tables. £33.80.
US $52.00.) Thomas: Springfield, Illinois. 1976.

The expansion of interest and learning in the
physiology of the newborn, which led to the first
editions of this celebrated and valuable book,
has continued in the 'sixties and 'seventies. Indeed,
the extensive advances have made it necessary
for Dr. Clement Smith to secure the services of
a co-editor, Dr. Nelson, and change to a book
of multiple authorship. The editors have chosen
well, for the team of authors has carried on the
tradition of excellence, but of course the chapters
are longer, the book bigger, and the style of writing
varies from chapter to chapter. The subjects covered
are similar to previous editions (energy, metabolism,
respiration, circulation, blood, bilirubin, temperature
control, kidney, digestive tract, nutrition, and
endocrines) but the coverage is in much greater
detail and the bibliography is very extensive indeed.
Textbooks, especially those with multiple authorship,
are notoriously slow in coming to fruition so that
though the bibliography covers references in the
important decade of the sixties, there are only a
few as recent as 1973. The content is of course
excellent, and the figures are on the whole very
clear and useful. The editors are to be congratulated
on producing yet another edition of this fine book,
essential to all interested in the field of what is
now called perinatology. Just how difficult was the
task can be read between the lines of the last two
paragraphs of Dr. Smith's introduction.

J. W. SCOPES
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