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reduced in cyanotic congenital heart disease,'8 is raised in some
babies with respiratory distress,'9 and is raised in most babies
with increased cardiac output.'8 The true thermoneutral range
(as now defined) is also extremely narrow.15 The degree of
control that can be achieved by adjusting the blood flow in the
skin is small and evaporative heat loss increases before maxi-
mum vasodilatation occurs, so the thermoneutral range tends
to shrink from a zone to a point.

In addition we now know that babies of less than 30 weeks'
gestation lose a disproportionate amount of water and heat by
evaporation through the skin.68 Theoretically those losses
could be balanced by further increasing the air temperature in
the incubator, giving more intravenous fluid, and monitoring
the specific gravity of the urine. The loss is, unfortunately,
very variable, but both the amount and the variability may be
reduced by keeping damage to the skin to the minimum, by
placing a plastic drape20 or a Perspex radiant shield with closed
ends6 over the baby, and by maintaining a high humidity.2'
The importance of precise information on fluid balance is
highlighted by a recent trial22 in which an increase in the hourly
intake of fluid by just 2 ml/kg raised the risks of necrotising
enterocolitis, patent ductus arteriosus, and congestive heart
failure in babies weighing under 1500 g.
These more recent studies show that there is more to defin-

ing an optimum environment for incubators than merely
prescribing conditions of thermoneutrality. No environment
is strictly neutral in its effects on the baby. A more fundamental
difficulty, perhaps, is that no certain evidence yet exists that
any thermoneutral environment necessarily provides optimal
conditions for nursing small preterm babies. Adults often seem
to find maximum comfort in an environment slightly below the
neutral range, and even young animals often display a similar
preference. Schoolchildren may even think better in class-
rooms kept slightly below the thermal comfort zone.'5 Nurses
left to use their own judgment in selecting incubator tem-
peratures tend to make a similar choice17; and, clearly, thermo-
neutral conditions cannot be the best environment for a baby
to develop its own thermoregulatory abilities.'5
We may have learnt a lot about the thermoregulatory

responses of small babies to their environment in the past 15
years, but we have learnt very little about how this influences
survival.
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Urethral diverticulum in
women
Diverticulum of the female urethra is all too often overlooked.'
For the woman concerned, such a diverticulum can be a source
of misery: symptoms may include frequency, urgency, dysuria,
after-micturition dribbling, dyspareunia, and vaginal dis-
charge. Though not the most common symptom, dribbling
after micturition is perhaps the most characteristic, since it is
otherwise rare in women. Some patients themselves discover
the typical fluctuant mass in the anterior vaginal wall. Pressure
on the swelling gives a discharge of urine or pus through the
urethra. Blood in the discharge may simply be due to infection
but its presence should raise the possibility ofa stone or tumour
within the diverticulum, particularly if there is a residual
lump. If there is a tumour it may be an adenocarcinoma,
presumably from duct structures, or a transitional-cell car-
cinoma from the mucosal lining.

Diverticula are not always palpable, nor indeed do they
always give rise to symptoms, and in the absence ofgrounds for
suspicion their presence may easily be overlooked for long
periods. A few do not communicate with the urethra and the
diagnosis may be apparent only at exploration. Usually they
may be shown radiographically by either injection or voiding
urethrography, but if the neck is narrow a double-balloon
catheter may be needed.2 Standard urography does not
contribute to the diagnosis but will exclude other diagnoses
such as ectopic ureterocele. The site of the orifice in the
urethra may be confirmed by urethroscopy; usually it is in the
middle third. Ultrasound may also be used to show the
diverticulum-and, indeed, its proponents suggest that this
technique may show multiloculation or a second diverticulum
that might otherwise have been missed at operation.3 4

Urological surgeons welcome any help in the preoperative
assessment, since surgical removal may not always be success-
ful.2 A vaginal approach gives reasonable access, but the
diverticulum does not shell out as might be hoped. Once the
lesion is opened bits of the wall may easily be left behind as the
diverticulum disappears up under the bladder neck. This, or
perhaps missing a second lesion, may account for recurrence
rates ofup to 25%° in some series.2 The operative complications
include urethrovaginal fistula and incontinence. Lapides5
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claimed success with resection of the roof of the diverticulum
endoscopically in six cases of recurrent diverticulum, but
others have not found this technique so uniformly successful.

Diverticula of the urethra are unexpectedly common: one
American paper') quoted an incidence of between 2% and 400,
suggesting that most must be symptomless. Andersen7 found
a diverticulum in nine patients without symptoms among 300
women undergoing injection urethrography. None of these
lesions were palpable. Diverticula have been reported only
very occasionally in children, and symptoms most often occur
in women between the ages of 20 and 50.2 7 Whether they are
congenital or acquired (usually secondary to infection of
paraurethral glands) is uncertain but of little practical im-
portance. A high index of suspicion is the key to the diagnosis.
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BCG vaccination in the
newborn
Discussion of the protection given by BCG vaccination has
sometimes been acrimonious and, on occasion, ill informed;
and the controversy has been rekindled by the results of the
recent trial of BCG in south India, which showed no evidence
of a protective effect.1 The general impact of the "bad news
from India" has recently been reviewed.2 One specific question
that needs to be answered is the extent of the protection given
by BCG vaccination of newborn and young infants.3
Any such analysis should be based on two concepts: the

pathological action of BCG vaccination and its direct and
indirect effects on the population. The influence that pro-
tective BCG vaccination has on the development of foci in the
lung has been shown elegantly by Sutherland and Lindgren.4
Their postmortem study of 67 non-vaccinated and 83 BCG-
vaccinated patients, all but two of whom had died from causes
other than tuberculosis, made it plain that all tuberculous
infections-in the vaccinated as well as the unvaccinated-lead
to pulmonary foci evident at necropsy. The effect of BCG is to
limit the multiplication and dissemination of tubercle bacilli
and the development of lesions after infection. Vaccination
does not, therefore, prevent the establishment of infection in
someone exposed to tubercle bacilli.
The direct effect ofBCG vaccination is defined as prevention

of tuberculosis in vaccinated persons, and the indirect as the
reduction of tuberculosis in the population as a whole. A
substantial direct effect has been shown in young adults in
England and Wales5 and Scandinavia,6 7though in Scandinavia
the indirect effect in preventing infectious cases lies between
only 030% and 2.0% yearly. So far as the direct protective
effect is concerned, it is reassuring, as ten Dam and Hitze
comment,3 that BCG vaccination seemed invariably effective
in those studies in which tuberculous disease appeared

relatively soon after infection-circumstances that necessarily
apply in infant tuberculosis.
The evidence from controlled trials of vaccination of the

newborn is slender and comes from studies carried out in the
1930s. Between 1933 and 1945 Saskatchewan Indian infants
were vaccinated intradermally within 10 days of birth, allo-
cation to a vaccinated or control group being by paired families.
This procedure gave balanced groups of 306 vaccinated
children and 303 controls, and the general mortality was the
same in both groups. Among the 306 vaccinated children there
were six cases of tuberculosis with two deaths; whereas among
303 controls there were 29 cases and nine deaths, so that the
degree of protection was over 80%.8 In a study in which
percutaneous multiple puncture vaccination was used in 1937
in Chicago about half of 3381 infants were vaccinated during
the first week after birth if the household members were free
from tuberculosis. Among 1716 vaccinated children there were
17 cases of tuberculosis and one death; among 1665 controls
there were 65 cases and six deaths, a degree of protection of
about 750,,.9
- In retrospective studies statistics need to be used with
caution, and the protective effect of the vaccination may be very
difficult to estimate. Among studies that have suggested a
protective effect are those undertaken in Hamburg10 and the
Federal Republic of Germany."1 In Manchester12 25 478
children born between 1951 and 1960 in a certain group of
hospitals were offered BCG vaccination; the offer was accepted
by 10 326. Of the 40 children born in these hospitals who
developed tuberculosis, all were found to belong to the 15 152
unvaccinated children. In 1965-7 in Taiwan 109 cases of
tuberculous meningitis were observed in children aged up to
5 years. Only four of these children had a BCG scar, though
340' had been vaccinated.'3

Certain complications of vaccination are more common in
newborn infants: suppurative adenitis and BCG osteomye-
litis.14 The rate of BCG osteitis per million vaccinated children
has been reported as 46 in Finland, 35 in Sweden, and 06 in
eight other European countries.'- Furthermore, of 13 well-
documented examples of vaccinations that resulted in fatal
dissemination, eight were in newborn infants and two in
children vaccinated at 6 weeks. Immunological defects were
identified in 11 of these cases.
The excellent controlled trials in adolescents5 and studies of

routine use in schools vaccination programmes'6 17 have
identified the protective effect of vaccination in these groups.
Routine BCG vaccination of all newborn infants was never
widespread in Britain, however, and may now be practised only
in the Highland region of Scotland. Vaccination is still com-
monly practised in children born into Asian immigrant
households. Little is known of the effectiveness of these
programmes, but the contact study carried out by the British
Thoracic Association'8 showed that vaccination carried out
before the study gave a protective effect in Asians: only 1-6%
of close contacts who had been vaccinated developed active
disease compared with 3 80% in the unvaccinated. The figures
for non-Asians were 1-1°' and 4.40% respectively.

Despite the many research reports published already,
further evaluation of mass BCG programmes in newborn
infants is still required. Account should be taken of the quality
of vaccine, its transportation, and the technique of application.
Many immunisation programmes now recommend delaying
BCG vaccination for several months after birth because of the
relatively low immunological response mounted by the
newborn; data on this aspect are also needed. Until further
information becomes available the reasonable policy will be to
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