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levels in the mother's milk and the complete reso-
lution of symptoms and biochemical abnormalities
once the infant's feeds were changed to a formula
preparation confirmed the diagnosis.
The characteristic clinical features, the laboratory

findings, and the probable pathophysiology of the
condition have been well described by Grossman et
al.l In their series all infants manifested anorexia,
failure to thrive, microhaematuria, and low urinary
chloride concentrations and most had metabolic
alkalosis and hypokalaemia. The infant reported
here presented with vomiting and dehydration on
two occasions, and anorexia on another. He had not
thrived well and had the typical serum and urinary
biochemical findings but did not have micro-
haematuria.
There are few data regarding the daily chloride

requirements in infancy. The recommended mini-
mum chloride concentration for infant formulae
(11 mmol/l) is based on the average levels found in
human milk.8 No explanation for the absence of
chloride in this mother's breast milk was apparent.
She appeared clinically healthy, was not on any
medication (for example, diuretics) which might
have affected the composition of her milk, and
refused to allow further investigations to be under-
taken on herself.
To our knowledge ours is only the second case of

the dietary chloride deficiency syndrome so far
reported in a breast-fed infant. We support the
recommendation of Asnes et al.3 that the diagnosis
be considered in all breast-fed infants who fail to

thrive. In addition it should be considered in all
infants who have metabolic alkalosis and hypo-
electrolytaemia particularly if the urinary chloride
concentration is very low.
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Making heel pricks less painful

V A HARPIN AND N RUTTER

Department of Neonatal Medicine and Surgery, Nottingham City Hospital

SUMMARY A mechanical lancet, the Autolet, was
compared with a manual heel prick in 36 newborn
infants undergoing routine blood sampling for the
Guthrie test and hypothyroid screening. Each method
was equally effective in obtaining satisfactory blood
samples but the Autolet was considerably less
painful.

It is common practice to take blood samples for
laboratory examination in the newborn infant by
heel prick. Small volumes of blood can often be
analysed by micro methods, making venepuncture,
which may be difficult and requires skill, unnecessary.

The usual technique is to prick the infant's heel
manually with a sterile metal stylet and then to
squeeze gently until enough blood has been obtained.
It is painful for the baby, and more than one prick
may be needed to obtain enough blood, particularly
if performed by an inexperienced operator. Many
mothers also find the procedure distressing.
A mechanical device for capillary sampling, the

Autolet (Owen Mumford, Woodstock, Oxford)' has
recently become available. This device has been used
successfully by diabetic children monitoring their own
blood glucose at home.2 3 The stylet is placed in a
spring-loaded cartridge which is held against the
skin. When the spring is released, the stylet pierces
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the skin causing bleeding and is immediately with-
drawn. The Autolet gives a fixed depth of puncture
(2.4 mm).4 This decreases the risk of calcaneal
osteomyelitis. There is no control of depth with
manual heel puncture.

Heel prick blood sampling is often performed in the
newborn infant, for the Guthrie test, for screening
for hypothyroidism, and for measuring levels of
bilirubin, haemoglobin, and glucose. Samples are
obtained by nurses, midwives, and doctors with a
wide range of practical experience. For this reason

we undertook a study to see if the Autolet was
effective as a method of obtaining blood samples in
the newborn and to assess the infant's reaction to it,
compared with the usual manual method.

Method

The combined Guthrie test and hypothyroid screen

was chosen for study because it is performed routinely
on healthy mature infants of the same age, and
because the amount of blood required is fairly large
(150-200 [1). Heel pricks were performed by mid-
wives using either of the two methods by random
allocation. Sampling was continued until sufficient
blood had been obtained to fill all 4 circles on the
Guthrie filter paper card.
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Sweating from the palm is related to emotional
factors. It is increased by pain and anxiety and
decreased by contentment and sleep. Palmar sweating
has been used in adults to give an objective measure
of emotional state. Our recent work5 demonstrated
that emotional sweating is present in mature newborn
babies. The infant's reaction to the two methods of
blood sampling was assessed by measuring palmar
water loss using an evaporimeter (Epl, Servomed,
Sweden) as described.5 The evaporimeter uses the
water vapour pressure gradient close to the skin
surface to estimate water loss from the surface. To
take a measurement the evaporimeter probe was

rested on the infant's open palm and water loss was

recorded via a chart recorder while the infant was

quiet or asleep before the heel prick. Recording
continued while the heel was pricked and squeezed
and did not finish until the infant had settled. A
typical record of the emotional sweating which occurs

in response to a painful stimulus is shown (Figure).
The following were measured: (a) the time taken to
obtain the full blood sample, (b) the time taken for
the baby's palmar water loss to return to resting
levels, and (c) the maximum rate of palmar water
loss.

Results were analysed using Student's t test.
Studies were performed on 36 healthy term infants

Figure Change in palmar water loss in a newborn
infant undergoing manual heel prick (a = time taken
to obtain full blood sample; b = time taken for baby
to settle; c = maximum recordedpalmar water loss).

Time (minutes)

Table Results for the two methods of obtaining blood samples

Manual heel prick (n = 18) Autolet (n = 18)

Time taken to obtain sample (mean and range) 3 minutes 33 seconds 2 minutes 54 seconds
(1 minute-6 minutes 30 seconds) (1 minute-7 minutes)

Time taken for palmar water loss to return to resting levels 6 minutes 2 minutes 54 seconds*
(mean and range in g/m2 per hour) (2 minutes 20 seconds-lO minutes) (0-8 minutes 40 seconds)

Initial palmar water loss with infant quiet or asleep (mean and 20 18.3
range g/m2 per hour) (12-31) (10-30)

Maximum palmar water loss (mean and range g/m2 per hour) 60-7 37.3*
(27-1 14) (18-85)

* P <0.005.
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on the 5th or 6th day of life. There were 18 infants
in each group.

Results

Results are shown in the Table. In the Autolet group
3 infants did not wake at all during the procedure and
a further 2, although awake, remained quiet with no
increase in palmar water loss. There were no such
infants in the heel prick group; in all infants palmar
water loss showed a greater than 100% increase.
Three infants in the manual group and 2 in the
Autolet group required a second prick to obtain
enough blood to fill in all 4 circles on the card.

Discussion

This study has shown that the Autolet is superior to
the manual heel prick. Successful sampling was just as
likely with the Autolet even though it was being used
for the first time by many of the midwives. It was
found to be popular, especially with the less experi-
enced midwives who did not enjoy pricking heels.
The infants, too, preferred the Autolet method as

judged by emotional sweating from the palm of the
hand. Subjective assessment suggested that the infant
cried less during the procedure and settled sooner.
Indeed 3 of the 18 infants did not wake up. The
Autolet heel prick is virtually painless; the dis-
comfort of the procedure is largely due to holding
the pricked heel while collecting the blood. After
sampling with the Autolet the prick mark is virtually

invisible. Repeat sampling-for example for frequent
blood glucose estimations-is likely to cause less
soreness of the heel.
We suggest that the Autolet method is an excellent

way of obtaining heel prick blood samples in the
newborn and could be used widely on postnatal
wards, special care baby units, and neonatal intensive
care units, in babies of any gestation.

We thank staff on the postnatal wards at the City
Hospital for assistance. V A H was supported by a
grant from the Medical Research Council of Great
Britain.
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Progressive inflammatory subglottic narrowing responsive to steroids

PETER PHELAN AND EDMUND HEY

Department of Thoracic Medicine, Royal Children's Hospital, Melbourne, Australia

SUMMARY Four children aged between 21 and 131
years developed insidious subglottic stenosis of
unknown cause over 3-12 months. In all, the
initial diagnosis was asthma which resulted in
inappropriate treatment. Endoscopically there was
circumferential subglottic narrowing, and biopsy in
3 showed non-specific inflammatory changes.
Corticosteroid therapy led to rapid and complete
resolution.

Most cases of subglottic stenosis are the result of
congenital malformations or of trauma from either
an endotracheal tube or direct injury to the larynx.'

Insidious onset subglottic stenosis due to peri-
chondritis,2 sarcoidosis,3 and Wegener's granuloma-
tosis4 has been reported in adults but these do not
seem to have been recognised in children. There is
one brief report of insidious onset subglottic nar-
rowing of obscure origin in 2 children.5
During the last 10 years, we have been concerned

in the management of 4 children with progressive
subglottic stenosis that did not seem due to any
recognised disorder. In particular, the age at
presentation and endoscopic and histological appear-
ance were inconsistent with subglottic haemangioma
which has been claimed to respond to corticoster-
oids6 but which usually presents with progressive
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