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DISCUSSION ON THE PREVENTION OF NEO-NATAL
DEATH, INJURY, AND DISEASE

Dr. N. B. Capon: It is necessary first to indicate the magnitude of the
problem which we are about to discuss.

TABLE I.-ENGLAND AND WALES.
1932 1933

Total deaths under 1 year ... ... ... ... ... 39,933 36,960
Neo-natal deaths ... ... ... ... ... .. 19,413 18,683
Stillbirths .. ... ... ... ... 26,471 25,084
Maternal deaths assigned to pregnancy and childbirth 2,587 2,618

This table shows the mortality figures for England and Wales for the years 1932
and 1933, the number of neo-natal deaths being approximate. Stillbirths are also
shown, because they are intimately linked with this problem of neo-natal life and
health.

The comparatively small number of maternal deaths is also shown, not to
minimize the importance of efforts made to reduce this figure, but in order to stress
our apathy regarding neo-natal death.

TABLE II.-ENGLAND AND WALES.
1932 1933

Infant mortality rate ... .. ... 65 63.7
Neo-natal mortality rate ... ... ... 31.6 32.2
Stillbirth rate ... ... ... ... 4141

Comparing 1933 with period 1906-1910, infant mortality rate has fallen as from 100
to 54-4, but neo-natal rate has fallen from 100 only to 80.1.

Table II shows the same facts in different form, the death-rates being expressed
as " per 1,000 live births," and the stillbirth rate as "per 1,000 total births." The
table shows also that there has been comparatively little improvement in the neo-natal
mortality rate, though the total infant mortality rate (i.e. for the whole of the first
year of life) has dropped almost to one half since the period 1906 to 1910. Somewhat
comparable figures have recently been reported from South Australia where during
the past twenty-five years the total infant mortality rate has fallen nearly 70%,
while the neo-natal rate has decreased by about 20% only.

Note that the first month of life is responsible for approximately as manv deaths
as the remaining eleven months of the first year. Furthermore, a statistical study
of mortality rates at various ages suggests that the individual who successfully
passes through the first month of life does not again encounter an equal risk until
he has passed the age of 60.
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These figures, as well as those to be shown below, deal only with deaths and
have nothing to say about injuries and diseases which' damage or cripple without
being fatal. There are no figures available to show the amount of neo-natal
morbidity, but all those who work among young infants agree that this side of the
question is scarcely less important than mortality. For instance, the delayed effects
of prematurity, such as anaemia, rickets, and infective processes; spasticity following
birth injury; congenital cardiac lesions consistent with life-these and many other
examples must all be considered as within the scope of our discussion if we are to
have a proper view of the subject.

My own clinical material is drawn mostly from the Liverpool Maternity Hospital,
where I have had charge of the infants since 1922.

TABLE III.-LIVERPOOL MATERNITY HOSPITAL.
Total births Neo-natal deaths Prematures

1922 ... ... 724 34 22
1923 ... ... 754 41 26
1924 ... ... 689 37 15
1925 ... ... 649 22 12
1926 ... ... 1,093 32 18
1927 ... ... 1,349 40 22
1928 ... ... 1,341 44 34
1929 ... ... 1,345 38 27
1930 ... ... 1,312 37 27
1931 ... ... 1,645 41 29
1932 ... ... 1,840 43 20
1933 ... ... 2,004 60 35
1934 ... ... 2,109 49 26
1935 ... ... 2,096 53 33

18,950 571 346

Table III shows the yearly record at the Liverpool Maternity Hospital since
1922 and I have showvn separately the number of prematures included in the total
neo-natal deaths, because this problem of prematurity is such an important one.
(It is not possible to compare these " premature " figures too closely, because in some
years a different standard has been used.) The increase in total births from 1926
onwards corresponded to the removal of the hospital to a new and larger building in
that year.

TABLE IV.-LIVERPOOL MATERNITY HOSPITAL.
(14 years' record.)

Livebirths 18,950 } Total births 20,535
Out of 20,535 births, total loss of life = 2,156 f Stillbirths 1,585t Neo-natal deaths 571
Stillbirth rate (per 1,000 total births) = 77.1
Neo-natal death-rate (per 1,000 live births) = 30.1

Table IV shows the same facts in a different form. It will be noted that the
stillbirth rate is much higher than for the country as a whole (41), which is what
one might expect in a hospital that receives many abnormal cases. On the other
hand the neo-natal death-rate is slightly lower than.the average for the country
(32 2), and we think that the hospital is entitled to some credit for this, especially
as our proportion of prematures is higher than over the whole country.

TABLE V.-NEO-NATAL PROPHYLAXIS.
(1) Healthy ovum

Healthy spermatozoa
(2) Normal fertilization
(3) Normal implantation

(a) Local health of mother
(b) General health of mother

(4) The birth process
(5) Neo-natal hygiene and disease
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I have sketched out in Table V the main facts concerned in neo-natal prophylaxis.

Interesting points about which knowledge is still imperfect will at once occur to
many, e.g. the possible effect of the age of the parents upon the healthiness of their
reproductive cells, the influence of certain infectious diseases-especially mumps-
the possible influence of radium and X-ray therapy--and perhaps of chemical contra-
ceptives-upon the fertilized ovum and its implantation in the uterine mucosa. The
healthiness or disease of this mucous membrane is mentioned under 3(a) while 3(b)
refers to the mother's general condition, and in particular to her hygiene, diet, and
freedom from systemic diseases.

The ante-natal and intra-natal prophylaxis of neo-natal injury and disease falls
mainly within the scope of obstetrics, though I hope that as years go by paediatricians
will have valuable observations to place before their obstetrical colleagues, and so
help them in their difficult decisions. There must be the closest possible co-operation
between padiatricians and obstetricians, as I emphasized in 1927, at the Sixth
British Congress of Obstetrics and Gyn8ecology, and I gladly take this opportunity
of expressing my gratitude to the Liverpool obstetricians for giving me the advantage
of working so closely with them during the past fourteen years.

It is not possible in the time at my disposal to deal at all fully with the many
causes of neo-natal death, injury, and disease, and therefore I have decided to make
certain brief remarks on the most important of the causes, hoping thereby to provoke
a full discussion.

Prematurity.-We use the 5i lb. standard now; it would be an advantage if all
institutions could agree on some such standard, for purposes of comparison.

Incubators are not used by us; heat is supplied by hot bottles and electric
blankets and a cage is used to protect the baby from the weight of the bedclothes.
Breast milk, with added casec, 4 to 8 gr. to the ounce, is the most favoured diet, and
whenever sucking is feeble we use gavage;. we have not seen ill-effects follow this
procedure, but the technique must be careful. Vitamins and iron are started from
about the third week in most cases.

Birth iniury.-(at) Intracranial: We must not think only in terms of gross
damage, such as hwmorrhage, for in many of these cases the pathological lesion is
concussion, cedema, or congestion. I used to be in favour of lumbar puncture but I
seldom employ it now, relying rather on complete rest, darkness, and quietness,
bromide and chloral, by mouth, and rectal hypertonic saline (Moncrieff). During the
past two or three years we have had a number of cases of scalp injury due to Willett's
forceps; I think I am right in saying that only two babies died as a direct result of
the scalp injury (both of meningitis). Another had severe sepsis which caused much
anxiety, but the infant responded to a blood transfusion and recovered.

Cephalhwematomata are in my experience as common in shorthaired as in long-
haired babies. One has to be on the watch for cranial bone injury under a
cephalhiematoma.

(b) Extracranial: Early treatment by suitable bandaging or splinting should
be provided for most of these injuries, except slight greenstick fracture of the
clavicle.

Adrenal haemorrhage is probably commoner than is imagined, especially in breech
birth. Autopsy reports have shown that calcium deposits may occur rapidly in such
bleeding, tbough it must be very uncommon to find, as in one of my cases, adrenal
calcium deposits large enough to be shown by X-rays. The child in that case is
now 16 months old; she had a difficult breech delivery and shows spastic diplegia.

Establishment of pulmonary respiration.-I need say nothing upon this important
subject except to emphasize, as all recent teaching has stressed, the primne importance
of being gentle, and of using only the simplest forms of artificial respiration, with
inhalation of an oxygen: carbon-dioxide mixture, after the air-ways have been
cleared.
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Post-natal causes of illness.-These include: (1) Faulty hygiene (imperfect
ventilation, uncleanliness, unsuitable clothes, overcrowding, &c.). (2) Failure of
breast-feeding. (3) Infections and toxic conditions-e.g. pemphigus, which occurs
from time to time, but in my experience is less severe than it was. There is generally
an adult source of infection, e.g. nurse or laundrymaid having a septic finger.

Pneumonia and pyelitis are fairly frequent infective conditions in the newborn.
Umbilical cord infections and their complications are nowadays very uncommon.
Meningitis may be a most difficult diagnosis to make before the cerebrospinal fluid
is examined. Inanition, or dehydration fever, has a very characteristic appearance
and responds well to treatment with fluids and alkalis.

Reference should be made to some of the comparatively infrequent conditions
(1) Hmmorrhagic disease of the newborn-

TABLE VI.

Number of cases ... ... ... ... ... 56
Number of deaths ... ... ... 5
Average dose of blood given in last 22 cases = 60 c.c.

(high, because several were very severe, requiring
big intramuscular doses).

Fifty-six examples of haemorrhagic disease have been treated (in all cases, except
one, by blood injection) and five infants have died. I have come to the conclusion that
this condition is less severe than it was some years ago, and I believe that a number
of the milder cases would recover without any special treatment. But I am satisfied
that the injection of blood saved the lives of a number of these children. UJsually
intramuscular injection is satisfactory, but the intravenous route may be necessary
in more acute cases; we used it for five of our patients.

(2) Anaemia gravis and icterus gravis.-The value of injections of human blood-
serum for icterus gravis is well established, and when a case has occurred the
treatment should be given to each subsequent child immediately after birth. It may
be difficult to obtain human serum at short notice, and my own practice is then to
give a double dose of whole blood, but it would appear to be a disadvantage to the
child, already jaundiced, to have still more hiemoglobin injected into his muscles.

Anaemia gravis requires treatment with blood transfusions, liver, and iron therapy;
in my experience the cases usually do well. In spite of excellent pathological work
done in recent years on this difficult subject, its cause remains obscure.

Congenital malformations.-These frequently offer little hope of satisfactory
treatment, but in suitable cases much may be done, and generally there should not
be delay. [Illustrative lantern slides were shown.]

Dr. Letitia Fairfield: Before proceeding to discuss the rather depressing subject
of the epidemiological aspects of the neo-natal death -rate, I should like to offer to the
meeting a few notes on the neo-natal deaths which occurred in the London County
Council's maternity wards during 1935.

TABLE I.-ENGLAND AND WALES.
Number Death-rate per
of deaths 1,000 births

Under 1 day ... ... ... 6,517 22 62 10.90
1 to 7 days - ... ... 7,007 11 72
1 to 4 weeks ... ... ... 5,187 8.58
4 weeks to 3months ... ... 5,271 8.82
3 to 6 months ... ... 4,506 7.54
6 to 9 months ... ... 3,479 5.82
9 to 12 montbs ... ... 3,050 5.10

The live-births during this period totalled 14,915, the stillbirths 604, and the
deaths in the first ten days were 296. This limit was chosen arbitrarily, in order to
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make returns from the different hospitals comparable. No apology should be needed,
however, for concentrating attention on the first week of life, as 22-62 deaths
per 1,000 take place within this limit and only 8.58 in the next three weeks.
(Table I) 1. It is also the common experience that very few infants die in hospital
after the first seven days. Once the corner is turned and respiration and feeding are
established they tend to do well.

Of the 296 infants dying in our hospitals within ten days, 71 were born at term,
and 225 were premature. An attempt has been made to classify the cause of death
from the clinical rather than from the pathological standpoint. Where several
adverse factors were present the most important has been selected, e.g. breech
deliveries were ignored in very small and premature infants who were unlikely to
have survived in any case.

TABLE II.-NEO-NATAL DEATHS. L.U.C. HOSPITALS, 1935.

Borni at Premature Total
Principal cause of death term ae

Complications of labour (atior near term) ... 24 9 33
Ante-partum hemorrhage ... ... ... ... 3 31 34
Toxtesmia or nephritis ... ... .. ... 2 28 30
Syphilis ... ... ... ... ... ...2 3 5
Other maternal illness or abnormality ... ... ... 0 12 12
Congenital deformity ... ... ... ... 17 11 28
Asphyxia or atelectasis (after spontaneous labour) ... 94 13
Hemorrhagica nleonat. ... ... 7 1 8
Infections ... ... ... ... ... 4 3 7
Prematurity (no other cause or associated defect) ... - 123 123
Cause unknown ... ... ... ... 3 - 3

Total 71 225 296

It will be noted that certain factors such as ante-partum hemmorrhage and
toxeemia, with which I have grouped "kidney disease," figure prominently no doubt
because of the increasing extent to which the Council's wards are used for the
admission of patients with high blood-pressure or albuminuria. Syphilis is now,
of course, a rare cause of neo-natal death. Even in Glasgow in 1930,2 J. N.
Cruikshank found it present in less than 1% of his series of 800. It is possible that
this is an improvement due to the spread of anti-venereal treatment, but it is also
possible that the influence of syphilis in this respect was greatly exaggerated in the
past. In two of the five cases among the L.C.C. hospital series in which the
mother had a positive Wassermann reaction it is doubtful if this had anything to do
with the child's death.

In regard to birth injuries, I hesitate to give a figure as post-mortem examin-
ations were not carried out in all the cases and the estimate would have no value.

What light do these and the many full and detailed analyses of neo-natal deaths
available for our inspection throw on our lamentable failure to reduce the neo-natal
death-rate ? The rate itself has behaved rather oddly.3 It reached its highest peak
of 42 in 1906 (some years after the peak period for infantile mortality in the later
months) and fell-or rather slowly descended-to 32 in 1923. In 1928 it was 31
and that is the figure to-day, seven years later. Meanwhile the still-birth rate, to
which neo-natal deaths are allied has also shown little improvement, but the rate
for the later months of the first year continues to respond with gratifying alacrity to
public health efforts.

It is often pointed out that neo-natal mortality is an amalgam of two great groups
of factors, i.e. the ante-partum and intra-natal factors, which are predominant in the

1 "On the State of the Public Health," 1934, 181.
2 Medical Research Council Report, " The Causes of Neo-natal Deatb," by Dr. J. N. Cruikshank.
3 See Table III, " On the State of Public Health," 1934, 179.
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first two weeks, and the ordinary environmental factors, e.g. infectious, gastro-
intestinal, and respiratory, acting mainly in the second half of the month.

Much as has been done on the preventive side of obstetrics, it so happens that
some of the items contributing most largely to the neo-natal death-rate present
peculiar difficulties in prophylaxis:

(1) Congenital deformities. The occurrence of these abnormalities is little
dependent on the health, hygiene-or even the heredity-of the mother.

(2) Modern obstetrics can do more to improve the mortality rate than to prevent
the actual incidence of certain complications, such as ante-partum haemorrhage,
very fatal to the child though much less so to the mother.

(3) In the treatment of many obstetrical emergencies, the interests of mother
and child may be in conflict, and even where no direct attack is made on the life of
the child its interests are inevitably held to be secondary. Some advances in ante-
natal prophylaxis, such as the importance attached to early and prompt termination
of pregnancy in toxtemia, have not perhaps helped the child. Misapplied ante-natal
care, leading to meddlesome interference will actually endanger the life of the child
even more than that of the mother. It may be permissible to recall the warning
the late Dr. Ballantyne used to give to his students, " Remember that from the very
beginning of a maternity case you have two patients to consider."

TABLE III.*-LONDON COUNTY COUNCIL's HOSPITALS 1934.

Stillbirths and neo-natal deaths in relation to type of labour.
(The rates are calculated upon the number of confinements, not on the number of births.)

Infant Percentage of Infants
_ --.. ~ Deaths among

Dying Living Total Dying Living mothers
Type of labour B3orn within after confine. Born within after -

or aid dead 10 days 10 days ments dead 10 days 10 days Number Per cent.
C&esarean 9 13 114 136 6.6 9*6 83.8 9 6.6
Surgical induction 38 8 157 203 18-8 3.9 77.3 2 1-0
Forceps following

surgical induction 4 1 17 22 18.2 4X5 77.3 - -
Forceps* 81 15 353 449 18.0 8.3 78.7 13 2.9
Version 31 3 40 74 41*9 4*0 54-1 1 1.4
Other aidt 38 8 393 439 857 1.8 89.5 3 0.7
Unaided 283 199 11,245 11,727 2.4 1.7 95.9 21 0.2

Total 484 247 12,319 13,050 3.7 1.9 94.4 49 0.4
* With or without version, including failed forceps.
t Including medical induction, failed induction, unless followed by forceps,

and failed version, craniotomy, &c.
* London County Council Medical Supplement to the Report on the Ho8pital Service8, 1934, 99.

This table from the L.C.C. annual reports for 1934, illustrates the grave difficulty
of balancing the claims of mother and child in the treatment of obstetrical
emergencies.

(4) Prematurity due to the apparently spontaneous onset of labour before term is
one of the commonest single causes of neo-natal deaths and there is no need to labour
the difficulty of preventing it in our present state of knowledge. We are up against
one of the oldest puzzles in obstetrics and must patiently wait the results of research.
I venture to suggest that more attention might be paid at Ante-natal Clinics to this
question. Very little interest seems to be taken in the fact that a woman does not
go to term, but that is really the crux of the problem we are discussing this
afternoon.

In looking for some ray of hope in the surrounding statistical gloom it is always
helpful to turn to local variations in a rate which suggest that some remediable
influence is at work, and that " what man has done man can do." It is interesting
to note that although neo-natal deaths are so much influenced by congenital factors
they vary considerably with district.
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TABLE IV. *-NEO-NATAL DEATH-RATE-BY DISTRICTS, 1934.
All infants Legitimate Illegitimate

All England ... ... 31-31 30.40 51-39
Greater London ... ... 24.70 23-60 48-94
County boroughs ... ... 33.74 32-93 51-18
Other urban districts ... 32;72 31-97 50-27
Rnral districts ... ... 31-74 30-62 55-74
All urban districts ... ... 31-21 30-35 50-32

* Registrar-General's Statistical Review, 1934, 53.

Reference to a more detailed table shows that the neo-natal death-rate ranges
from 24 in London to 40 in Durham and Northumberland. The South of England
has the next lowest rate to London, the Midlands occupying an intermediate position.
Climate has something to do with the matter but certainly not much. Expert
opinion differs immensely as to effect of the health and mental condition of the
mother on the coming child. We cannot, I venture to suggest, altogether dismiss
the notion that harsh industrial and social conditions, worry, and malnutrition, may
hurry infants both into the world and out of it before their time.

Another interesting cause of variation in the rate is the effect of illegitimacy,
which rather surprisingly shows itself from the first day (Table V.) While the

TABLE V.*-ENGLAND AND WALES, 1934. INFANT MORTALITY BY SEX AND LEGITIMACY.

All causes:
Under 4 weeks
4 weeks to 3 months
3 to 6 months ...
6 to 9 months ...
9 to 12 months

Deaths per 1,000 births
Legitimate Illegitimate

All infants infants infants
- I -----

M. F. M. F. M. F.

35.20 27-20 34-29 26.30
10-07 7.50 9.66 7.20

... 8-30 6-74 7-97 . 6.52

... 6.43 5618 6.36 5-07
5-37 4-82 5.30 4.81

* " On the State of the Public Health," 1934, 180.

55-52 47.05
19-01 14.31
15-45 11.60
7.95 7.47
6-97 4.93

" International Health Year-book " was published by the League of Nations Health
Office (the last issue was in 1930) it was possible to note that this phenomenon was
present all over Europe. The differential rate roughlv corresponded with the care
and assistance available to the unmarried mother. It was least in France (1927).

Under 1 day ...
Under 4 weeks ...

Infantile mortality

Total rate Legitimate Illegitimate
... 12-7 12-6 14 5
... 29-4 28-2 44-3

82-5

and greatest in Ireland (1929).
Under 1 day ...
Under 4 weeks ... ...

Infantile mortality ..

78-5 137-5

Legitimate Illegitimate
6.29 32-38

23-09 96-60

63.02 294*66

The English conditions are shown in Tables IV and V. As was shown in the
previous table the difference in London is 25634 and for England and Wales, 21.

It is surprising to find the difference so great even (in London) where the care for
the unmarried mother is good. The neo-natal rate for the legitimate infants, has,
however, fallen in London by two points and for the illegitimate by 14 in the past
ten years. The Royal Free Hospital where excellent social services are provided,
had in five years no maternal death and no neo-natal death among its unmarried

...
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cases.' This suggests not only a small but important field for prevention, but also
a hope that equally beneficial conditions might some day be secured for the married
woman.

A final suggestion must close this very inadequate note on the neo-natal death-
rate. There is some evidence that hospital is the best place for a child to be born in
if it wants to survive its first month. This is difficult to prove, as a hospital
neo-natal death-rate and the Registrar-General's rate are not strictly comparable, but
after making all corrections the survival rate seems higher. I am not pleading for
the further hospitalization of the normal maternity case, of which we have had more
than enough, but merely that premature labour should be a definite reason for
hospital admission. At present it is apt to be something of a barrier, especially if
the mother has become that unpopular object, a " B.B.A." case.

Intensive attacks on the maternal death-rate following patient study of the most
vulnerable points, have been pressed hard, and the rate shows signs at last of cracking.
A similar strategy will probably bring success in the even more difficult field of neo-
natal deaths before very long.

Dr. Gilbert I. Strachan: The study of the conditions associated with neo-natal
death-death of the child occurring in the first month of independent existence-
reveals much of interest to the obstetrician. In the first place the condition is found
to occur less frequently than stillbirth; thus an investigation of our figures in Cardiff
Royal Infirmary for the last five years shows that neo-natal death is only one-third
as common as stillbirth; it occurs in 4 5% of the total births. This figure may
appear high, but it represents hospital practice, where the worst cases are encountered.
In private practice the neo-natal death-rate is just under 1%.

In order to discuss the preventability of neo-natal death, it is necessary to consider
the main causes as seen by the obstetrician, and these are, in many ways, difficult
to classify. Clinically the single most commonly associated condition is prematurity,
and the cases might be classified under the causation of the premature labour, such
as placenta previa, under the nature of the delivery, or according to the abnormality
present.

Again, it might be more useful to discuss these cases from the point of view of
the pathological conditions present, and the best course would appear to be a
combination of these. In analysing a series of fifty cases of neo-natal death occurring
in Cardiff Royal Infirmary, the following main associated clinical conditions were
found to be present :

Complications of labour ... ... ... 18 cases
Prematurity ... ... ... ... ... 10
Congenital foetal conditions ... ... 7
Ante-partum h2emorrhage .. ... ... ... 5
Tox8emia of pregnancy ... ... ... ... 4 ,,
Syphilis ... ... ... ... ...3
Cause unknown ... ... ... ... ... 3 ,

50 cases

It will thus be seen that prematurity alone was responsible for 20% of these
neo-natal deaths, but prematurity was an associated feature in 15 other cases-e.g.
all the ante-partum himorrhage and syphilitic cases-while three out of the four
toxaemic cases were premature, so that we find prematurity alone, or associated with
some other clinical condition, a feature of 50% of all our cases.

'I Prematurity, then, is the first pathological lesion to be considered. Three of
the cases were of twenty-eight weeks' duration, and three of thirty-eight weeks, with
the others of an intermediate stage. In the 10 cases quoted, the Wassermann
reaction was negative and no sign of any organic disease was found, while the usual
appearances of prematurity were present. The cause of the premature labour was

1 Dame Louise McIlroy. " The prevention of maternal and infant mortality." Journal of State
Medicine, 40, 9.

Association ATIDE 
Centre de Documentation ARIANE



79 Disease in Children-Obstetries-Epidemiology 1197

unknown in four cases, and in the others -was associated with fright, twin pregnancy,
and hydramnios, while one case was induced at thirty-six weeks, for pelvic
contraction.

In the associated cases, intracranial trauma, pulmonary lesions, or the changes
of syphilis, were present, and accounted for the inability to survive, and it can
be deduced from these findings, not only that prematurity of itself is a strongly
predisposing condition to neo-natal death, but that the premature child is more
prone to develop pulmonary lesions, and less able to survive the effects of intra-
cranial injury than is the full-term infant, and this confirms the usual clinical
experience.

Birth inijutries usually associated with complications of labour were present
in 12 cases (24%). The complications consisted of contracted pelvis, breech
presentation, face presentation, and ante-partum hemorrhage, with the necessary
manipulations, but it should be noted that in two of the cases the infants were
born normally, without interference.

Only four infants in this series were premature, while one was two weeks
post-mature, and the conditions of the infants at birth varied. In some cases they
were blue from the time of birth, with poor respiration, and these usually died
within a few hours; in other cases, with the exception of some undue head
moulding, the appearances were normal, but respiration was not well developed and
the cry was weak; in such cases a general deterioration of the infant's condition
occurred, with death in a few days-possibly preceded by convulsions. In a third
.class of case the appearances were normal, and death occurred suddenly, usually
towards the end of the first week; in one case in this category, death was preceded
by some frothy epistaxis. The lesion present at post-mortem examination was in
11 cases tentorial laceration associated with haemorrhage, and in one case, in which
the infant was born normally at full term, right parietal subdural heemorrhage was
present. An associated lesion in a case of forceps extraction was bilateral suprarenal
haemorrhage.

It will be noted that prematurity is not markedly associated with birth injuries
although, as has been shown, when these do occur the outlook is not good, but it
was found that four cases (one-third of the series), were breech deliveries. Now
-this represents some 30% as opposed to the normal 3% incidence of breech deliveries,
so that, so far as can be judged from this relatively small series, the liability to birth
injury, and especially to intracranial haemorrhage, is increased ten times in breech
delivery. The practical importance of this conclusion is obvious. This is in
accordance with Browne's findings in a larger series of cases, where he found this
-tendency increased eight times. The mechanism of production of these subtentorial
haemorrhages has been carefully investigated by Eardley Holland, who showed that
*on account of antero-posterior cranial pressure during birth in difficult labours, the
-cranial vault is elevated so that the pull of the attachments of the falx to the
tentorium causes laceration of the latter, with bleeding usually from the straight
sinus.

The method of production of suprarenal heemorrhage is not quite clear. In
.certain difficult breech deliveries it is probably caused by direct trauma by the
hands of the attendant, and may then be associated with hepatic laceration, but in
such a case as is described it is probably due to the general venous engorgement
associated with asphyxia.

PulInonary lesions were present in 14 cases (28%). In two cases, both premature,
atelectasis was found; one was a case of eclampsia and the other was delivered by
Cwesarean section. Both infants were cyanosed and lived only about six hours;
examination showed the lungs to be of a firm leathery consistence, with only faint
.crepitation. It is to be noted that it is an extensive condition of pulmonary fibrosis
which is the usual immediate cause of death in anencephaly.

JULY-JOINT Dis. No. 5-2 *
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Pulmonary consolidation was present in 12 cases. These were:-

Complications of labour ... ... ... 8 cases
Ante-partum heemorrhage ... ... ... 3 cases
Albuminuria ... ... ... ... 1 case

12 cases

Regarding those cases labelled "complications of labour," it is to be noted that in
six of these and in two others the course of labour was normal and death was
unexpected; seven cases were premature, and one was post-mature.

It cannot, therefore, be claimed that the method of delivery has any great effect
in the production of this lesion, as eight of the twelve infants were born normally,
but it can be claimed that prematurity is a predisposing factor, as seven out of the
twelve cases were premature, and if we include the two cases of atelectasis, we find
the proportion to be nine out of fourteen. The appearances and symptoms varied.
If death occurred within a few hours, the infant was cyanosed and pale, with poor
respiration. In others the appearance was normal at first, but later respiration
became laboured and rapid, and death ensued. In others, again, the main warning
was the sudden appearance of pallor, with epistaxis or hamoptysis, while in one
case the child was found dead without any previous symptoms.

The main lesion on examination was congestion of the lungs, which varied from
a purple mottling to an almost black coloration. It was bilateral in eight cases.
Blood-stained pleural effusion was present in one case, while in several others
subpleural petechial hemorrhages were noted. The consistency was altered, and
the organs felt firm and leathery, while floatation in water was imperfect. On
section either a condition of congestion was found or actual oozing of blood, in
some cases mixed with air.

Microscopically, imperfect alveolar expansion was universal, along with great
engorgement, so that extrusion of blood into the stroma or into the alveoli was
frequently found. These appearances were irregularly distributed. Thus in the
most advanced cases the infant had literally been drowned in its own blood.

The mechanism of production of this condition is in dispute. Some observers,
such as F. J. Browne, regard it as inflammatory but our own observations are in
favour of a mechanical cause.

As the result mainly, of prematurity, the vascular tone is rendered imperfect
and the effect of this would be marked in a loose tissue like the lung. Under these
conditions, and in the presence of the venous congestion of asphyxia, it is easy to
visualize rupture of the arterioles and capillaries, at first into the interalveolar
tissue, and later into the alveoli. This would explain the epistaxis And hsemoptysis
and is supported by the vascular congestion in the other organs and the dilated
right heart present in every case.

Neo-natal death probably occurs in the less extreme degrees of this condition.
In the more advanced cases, where the entire pulmonary tissue is drenched in
blood, stillbirth is more common. When the feetus is born alive the pulmonary
embarrassment causes right cardiac dilatation, as noted, so that life cannot continue.

In certain other cases, apart from htemorrhage, the changes of broncho-
pneumonia are present, and the foetus usually becomes increasingly and rapidly
cyanosed, so that in an apparently healthy child, usually in the second week, death
may ensue within a few hours. This condition should always be looked for in cases
of sudden death soon after birth, when overlying might be suspected.

Syphilis was held responsible for three of the deaths; all the infants were
premature-from thirty to thirty-five weeks-and they lived from four to fifty-six
hours. The appearance at birth, in one case, was quite normal; another showed
exfoliation of the feet, while the third was marasmic. Two of ;the mothers were
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multiparous and in one of these there had been a 30-weeks' stillborn foetus, while
the other had had two premature stillbirths, and a previous full-time birth.
The Wassermann reaction was positive in two cases and negative in the third, but
the feetal Wassermann reaction was not tested. Liver enlargement was present in
all three cases, splenic enlargement in only one. The lungs were of firm consistency
and osteochondritis was present in two cases but no other naked-eye visceral
changes were present. Microscopically, fine hepatic cirrhosis was present in each
case; imperfect pulmonary expansion was also seen and, in the spleen, thickening
of the vessel walls. Spirochaetes were found in the lungs and liver in two cases,
including the one with the negative maternal Wassermann reaction. In these
syphilitic cases the loss of the placenta often makes the chain of evidence
incomplete.

The fctal conditions merely require mention. They included imperforate rectum,
and anus (three cases), spina bifida, exomphalos, anencephaly, and umbilical sepsis,
and, except for the last case, in which the condition developed in spite of the usual
care, it is obnvious that nothing could be done to prevent these conditions. Apart
from this series, such infantile conditions as meningitis, pericarditis, foetal ascites,
and congenital cardiac lesions, have been found, each of which represents a sufficient
cause of death.

Only a few of the main conditions associated with neo-natal death have been
considered, but it will be seen that the causes are very numerous. Thus the inability
of the fcetus to survive may be due to some structural defect, such as imperforate
rectum, or spina bifida, wbose main effect may only be operative after birth, or the
origin may be in a maternal condition-such as syphilis-which is transmitted to
the offspring; while the traumatic lesions, associated with difficult labour, are
obviously of great obstetrical importance.

As regards prevention of death or disease, and the launching of the infant into.
a healthy, independent life, much may be done by ante-natal supervision of the
pregnant woman, so that gross pelvic contraction or malpresentation may be
discovered and appropriately treated. This matter, however, is not so simple as
might at first sight appear, and when it is remembered that the obstetrician must
make the mother's welfare his first charge, the greatest judgment is often called for-
in deciding what is the obstetrical treatment to the greatest advantage of both
parties. But in maternal syphilis there is no question but that the institution of
antisyphilitic measures, as early in pregnancy as possible, is to the maximum
advantage of both mother and child. The most frequent condition of prematurity
can, however, only be controlled to a slight degree; ante-partum haemorrhage andtoxaemia of pregnancy are, in the present state of our knowledge, unpreventable,
although the latter condition can be treated, and the same applies in the case of
spontaneous premature birth-apart from syphilis-and in such conditions as twin
pregnancy, and hydramnios.

Dr. Ethel Cassie: The rapid and progressive fall in the infant mortality rates
during the last thirty years has thrown into almost startling relief the failure to.
reduce neo-natal deaths.

The infants dying.in the-firstmonth of life now give us 52% of the total infant
mortality rate. In fact, the deaths in the later months .have diminished so much
that further reduction in the infant mortality rate will be difficult unless the deaths.
of the newborn infants can be reduced.

These deaths numbered 18,711 in 1934 in England and Wales, a figure of
considerable importance when taken with the falling birth-rate. The importance-
of this mortality rate is further emphasized when it is correlated with stillbirths.
Stillbirths have been registered since 1927, and with the availability of more exact.
statistics, we are now able to see that the loss of life from this cause is heavier than
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from neo-natal deaths; the two together give a formidable total. The number of
stillbirths was 25,209 in 1934, amounting to 40 per thousand live births. The
neo-natal deaths in that year were 31 per thousand live births. The two together
totalled 43,920.

The administrator considering the causes at work thinks first of possible
environmental factors, but a close study of the ratio of these deaths in the slums
and suburbs shows clearly that proportionately they are unaffected by home
conditions. The poorest district shows no preponderance of stillbirths and neo-natal
deaths, and, in fact, often shows a slight advantage.

BIRMINGHAM, 1934.
Births Stillbirths Neo-natal deaths

Central wards ... 3,823 141 127
(3.6% of live and stillbirths) (383% of live births)

Middle ring ... ... 4,766 175 142
(3.5% of live and stillbirths) (3% of live births)

Outer ring ... ... 6,781 268 237
(3.7% of live and stillbirths) (3-5 of live births)

Allowing for some lack of exactitude in certification, there is no doubt that
prematurity is of outstanding importance in neo-natal mortality; 60% of the deaths
were ascribed to this cause. Further, it is of interest to find in the records of the
Birmingham Premature-Baby Ward, that out of 112 premature infants admitted who
failed to survive, no less than 68 (60%) died from prematurity alone, so that this
percentage appears to be fairly accurate. Injury, atelectasis, and congenital
malformations take second place, among the causes of death, with infective conditions
following.

Among the stillbirths we again have roughly 40 to 50% classed as premature
births. A careful investigation of stillbirths occurring in Birmingham in 1935 shows
that though 213 in 548 (39%) were premature, in all but 22 a primary cause of
death was found, accounting for failure to survive birth.

The following tables indicate the results of the inquiry
Ante-natal causes ... ... ... ... ... ... ... 250
Intra-natal causes ... ... ... ... ... ... ... 174
Faetal abnormalities (including hydrocephaly, anencephaly, hydramnics,

meningocele, spina bifida, monstrosities) . ... ... 91
Prematurity (with no other apparent cause of death) ... 22
No information ... ... ... ... ... ... ... ... 11

548

Further analysis of the first two groups gives the following figures:-
ANTE-NATAL CAUSES = 250

Toxmmia and nephritis ... ... ... ... ... ... ... 58
Ante-partum hemorrhage (placenta prievia and accidental hemorrhage) 71
Ill-health of mother (cardiac disease, shock, accidents, &c.) ... ... 21
Various causes ... ... ... 5
Insufficient information (buit the faotus macerated) ... ... ... 95

250
INTRA-NATAL CAUSES = 174

Difficult labour (including forceps deliveries, craniotomies, and prolonged
labours) ....... . .... ... ... ... ...62

Breech delivery ... ... ... ... ... ... ... ... 37
Prolapsed cord ... ... ... ... ... ... ... ... 22
Various causes ... ... ... ... ... ... ... 25
Insufficient information (but the foetus macerated) ... ... ... 28

174

It was found that feetal abnormalities account for 91 or 16% and that ante-natal
and intra-natal conditions of sufficient importance to account for the stillbirths were
present in 301 of the 548 cases (54%).
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The inevitable conclusion must be drawn that ante-natal and obstetric factors are
mainly responsible for this enormous loss of life, and in so far as it can be reduced it
can only be reduced by improved midwifery and improved neo-natal care.

In the ante-natal period something much more than examinations in order to
diagnose disproportion or imminent eclampsia, appears to be essential. The earlier
detection and intensive care of mild toxmnmia-far more prevalent than was once
suspected-may do much. ToxEemia is undoubtedly an important factor in premature
birth, though not the only factor. The care of the expectant mother suffering from
heart disease, chronic kidney conditions, &c., is also of undoubted importance.
Syphilis plays a comparatively minor part but must not be forgotten. We are still
ignorant of the relation of all nutritional factors; for instance the nutritional
anaemias may play an unsuspected part in all classes.

Better obstetrics must help to reduce a certain proportion of stillbirths and neo-
natal deaths, while the proper instruction of doctors and midwives in modern
methods of neo-natal care, resuscitation of the asphyxiated infant, and the avoidance
of early infection, would be of great value. Immediate steps should be taken to
instruct all midwives in these matters. It is often forgotten that many of these
women have been practising for more than twenty years and that they are out of
touch with modern methods.

In this connexion a recent paper by Dr. Smellie in The Lancet is of particular
interest. Dr. Smellie reported the results of post-mortem examinations, ordered by
the Birmingham Coroner, on 99 stillbirths; he showed the cause of death to be
most frequently an asphyxia neonatorum (37 cases), and he emphasized the possibility
of saving these children by modern methods of treatment.

It is necessary to remember that ordinary methods for child welfare can do little
to improve the position, for the health-visitor reaches the home too late to be of
assistance. Special provision of beds for premature infants is helpful, as experience
has shown in connexion with the Premature-Baby Ward in the Birmingham City
Maternity Home where children born on district are admitted. A proportion of the
infants can undoubtedly be saved by intensive care.

The position of the ante-natal clinic at child-welfare centres is also of some
interest. In Birmingham during 1935, the mothers had visited these ante-natal
clinics in 60% of the total births. Among the cases of neo-natal deaths and still-
births, only 33% had done so. These figures are definitely encouraging in relation
to ante-natal work.

Time does not permit a more detailed development of these considerations, and
lack of time, too, may have led to a certain suggestion of dogmatism, for which I
apologize. The subject is one of great interest and importance, and further
investigation should be of value.

Dr. E. A. Barton: Conditions governing the first inspiration of life.-Some
years ago there came up for discussion at the Section of Obstetrics of this Society
the question as to the best method of artificial respiration in cases of asphyxia in the
newborn infant. I took a great interest in the matter and was fortunate in
obtaining from time to time from the Out-patient Obstetric Department of
University College Hospital a fair number of stillborn infants who had made no
attempt to breathe. I had therefore the best material by which to investigate the
condition of the larynx and trachea before the first breath; for I had in mind the
fact that were the trachea a patent tube and filled with mucus there would be a
definite risk of the infant being drowned in its first breath. Whereas we all know that
oftentimes the first cry of a newborn infant is clear and loud, with no mucous
rattling. At birth, therefore, the tracbea must be a closed tube with the surfaces in
contact.

After dissecting out the larynx and trachea I found, as I expected, that the
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glottis was closed and the trachea a flattened tube like a deflated tyre (fig. 1). When
I say that the glottis was in all cases closed, I had one or two in which it was-open.
These exceptions were in all probability due to disarrangement of tissues during
dissection, for the very smallest roughness would certainly separate the cords. As
to the trachea, figure 2 shows the very interesting condition. It will be seen that
the cartilages are incurved and bent in on themselves; the trachea is closed and its
internal surfaces are in contact. The posterior muscular wall is seen lying between

FIG 1.

FIG. 2,

the incurved cartilages and close up to the internal mucosa, in such a position that
on contraction it would separate the mucous surfaces, and thus create a lumen in
the trachea. On examining the trachea posteriorly we see a deep longitudinal
sulcus running the whole way down and caused by the infolding of the cartilages
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behind. The lungs, of course, are solid, and the condition of the chest-wall is
one of complete and absolute expiration; after the first breath the chest can
never occupy again so small a space.

Thus the first inspiration requires a very complicated sequence of events which
follow one another in rapid succession. The first of these events is the abduction of the
cords, followed by the contraction of the posterior muscular wall of the trachea which
at once converts a potential into an actual tube with, at first, a very flattened lumen
from before back. Almost simultaneously the diaphragm contracts and air is drawn
into the hitherto solid lungs. Until the glottis is open, and until there is a lumen
in the trachea, the diaphragm cannot contract, for the diaphragm is powerless to
move so long as it is in contact with the solid lungs. In parenthesis I would say
that the lumen of the trachea remains a very flattened chink for some weeks after
birth.

Therefore in asphyxia of the newborn, before the infant has made any effort to
breathe, Sylvester's method, or indeed any other, is a useless waste of time unless
and until the glottis is open and the trachea has become a patent tube. For in the
absence of such conditions there is no more atmospheric pressure on the glottis
than elsewhere, and all that happens is a change in the shape of the trunk as a
result of the 'abdominal contents being drawn up to fill the expanded chest. It
follows, then, that if the infant has made no effort to breathe, the glottis must be
artificially opened and the surfaces of the trachea artificially separated before any
attempt is made to establish artificial respiration. I have intubated many such
cases of this type of asphyxia with success, though now and again not without some
temporary injury to a cord, causing distress to the mother by reason of the queer
squeak of her infant in place of the normal cry. To avoid this difficulty, I have not
infrequently placed my mouth to that of the infant, held its nose, and then gently
blown the breath of life into it, after which all oftentimes went well.

Lastly, there is a condition which is very difficult to explain, and one which I
submit with some considerable diffidence, for I have never been able absolutely either
to confirm or to disprove my theory. Nevertheless, after making a considerable
number of post-mortem examinations on these infants I have more than a strong
suspicion that before the first inspiration there is some repressed outward spring in
the chest-wall itself, which when released tends greatly to assist the first effort at
inspiration. My reasons for this rather bold assumption are as follows: One must
remember that before the first breath the lungs are airless and solid, and are in
contact with the chest wall. And yet, after opening the chest and removal of the
sternum in a fairly fresh subject, I have found a considerable gap between the chest-
wall and the underlying viscera. Something, therefore, is released which allows the
internal capacity of the chest to enlarge. There are only two possibilities. The
first is the lowering of the diaphrag., which would of itself increase the internal
chest capacity. But were the diaphragm to descend, with the abdominal cavity
already open, there would surely be some visible displacement of abdominal contents:
I have never seen such displacement. The second possibility lies in the release of
some outward tension in the chest-wall itself which causes the ribs to spring
outward. Were this so it would largely assist the first inspiration. I see no escape
from one or other of these alternatives. And if we consider the matter we realize
that were there no tendency to enlargement of the internal chest area at the first
breath, the infant would be only without effort at extreme expiration. This point
requires further investigation.

Professor F. J. Browne, referring to the frequency with which neo-natal death
from pneumonia was due to an intra-natal infection, said it was probable that in
every case in which the baby died from pneumonia within three days after birth,
the infection had begun during labour. In tlhese cases the membranes had usually
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been ruptured for a considerable time before delivery and the speaker believed that
organisms were inhaled with liquor amnii. [Microscopic and lantern slides were
shown illustrating liquor amnii in the lung alveoli and catarrhal pneumonia in dead-
born babies or in those that had lived only a few minutes.] He also referred to the
danger of pneumonia being set up in the newborn child by. inhalation, after birth,
of foreign material, including meconium, which was present in the upper air
passages. He believed this form of pneumonia to be mechanical in origin as the
child might die within an hour or two, and he emphasized the importance of
aspirating the air passages, immediately after birth and if possible before the first
inspiration. For this purpose the mucus extractor should be used, rather than
gauze wrapped round the forefinger, which could not reach far enough down.

Dr. Mary Kidd said Dr. Ethel Cassie's figures showed that the neo-natal death-
rate amongst infants whose mothers had attended the ante-natal clinics in Birming-
ham was decidedly lower than that amongst infants in that city whose mothers had
not done so. Her own experience in the ante-natal clinics of a London borough had
been somewhat similar, for the neo-natal death-rate amongst infants whose mothers
had attended these clinics during pregnancy was 20/1,000 last year, as against the
rate of 31/1,000 for England and Wales in 1934. She attributed this partly to the
fact that mild cases of tox&emia were detected early in pregnancy and carefully
watched and dieted, and partly to the provision of free milk for needy mothers
in that borough being particularly ample. It was not always realized perhaps, how
defective was the diet of such women-bread, margarine, jam, potatoes, and a little
fruit, being the staple articles--and not too much of that, always! Milk, the perfect
food, was consequently a most valuable addition to the diet of a poor expectant
mother, and this fact was stressed in a recent discussion on " Diet in Pregnancy,"
by the Section of Obstetrics, in May 1935.1 Dame Louise McIlroy had lamented
then that it was only possible to obtain free milk for needy expectant mothers
during the last three months of pregnancy. Fortunately, however, in the Report
of the Minister of Health for 1934, just published, mention was made of the fact
(p. 56) that it was now open to local authorities to provide a pint of free milk daily
for mothers at any period during pregnancy. This must be a source of great satis-
faction to all public health workers who realized the heavy strain that pregnancy
involved when a woman was too poor to obtain the necessary nourishment. In the
borough where she (the speaker) worked, this innovation had just been adopted by
the local authority, and she hoped that this year the neo-natal death-rate amongst
the infants of the mothers attending her ante-natal clinics would be found even
lower than last year, as many of these women would have received free milk during
pregnancy for a longer period than before.

Dr. K. H. Tallerman: I feel that one of the most important factors in the
prevention of neo-natal death and disease is a close co-operation between the
obstetrician and the paediatrician. This has existed for a long while in the United
States and on the Continent, and is now becoming more and more general in this
country. At the London Hospital such co-operation has existed for some years, and
there the padiatrists have charge of the obstetric nurseries; this arrangement works
very well. It is particularly in regard to the premature baby that early co-operation
is so necessary, since, as has been emphasized so frequently throughout this discussion,
and as the figures quoted by Dr. Cassie show, prematurity is responsible for an
extremely high proportion of neo-natal deaths. In such cases it is best if possible
for the pediatrician actually to be on hand at the time the baby is born, so as to
commence his work at once. This point was stressed by Dr. Stanley Graham in
a paper he read before the British Paediatric Association last year.

1 Proceedings, 1935, 28S 1385 (Sect. Obst, and Gyn. 85).

Association ATIDE 
Centre de Documentation ARIANE



87 Disease in Children-Obstetrtcs-Epidemiology 1205

Many problems associated with the premature infant seem to be less adequately
appreciated than should be the case, particularly the importance of tube feeding.
When this method of feeding is used, the infant is saved the expenditure of much
energy, and exhaustion is minimized. I personally would always advocate the
feeding of a small premature baby by tube, until it has reached a weight of at least
33 lb.

Dr. E. Virginia Saunders-Jacobs said she thought that it was important
to look beyond the immediate cause of death, as shown by death certificates and
post-mortem findings, for some underlying reason why any particular child lacked
the stamina to survive.

She had recently m.ade an exhaustive inquiry into the neo-natal deaths in the
Borough of Woolwich during one year, especially with regard to the home conditions
and health of the expectant mothers.

Dividing the underlying causes of death into four groups, she had obtained the
following figures: The first group, consisting of accidents to the infant and deaths
following birth injuries, numbered 19% of the cases. The second group, comprising
congenital abnormalities such as hydrocephalus, mongolism, and congenital heart
disease, and including multiple pregnancies, numbered 28 - 6%. The low vitality to
be expected among such infants would account for their lack of resistance and
death. The third group contained the premature infants, and those congenitally
debilitated or marasmic, and numbered 47-6%. It was interesting to find that in
nearly two-thirds of these cases the mother had suffered from some definite acute or
chronic illness (such as pneumonia, diabetes, or heart disease) or had had an accident
(such as a fall) during the pregnancy, or that there had been some obstetric
abnormality (such as placenta-pravia). The remaining third included the cases
which had moved and could not be traced, and in which therefore there might have
been a similar history. The last group, namely infections in apparently normal
infants, consisted of only 4 8% of cases of bronchopneumonia.

Thus the majority of these neo-natal deaths were primarily due to ante-natal
causes. These were however, not necessarily preventable in our present state of
knowledge, particularly in the case of congenital abnormalities. A reduction in
neo-natal mortality could be hoped for by greater care of the expectant mother, and
by further investigation of the factors affecting and modifying the development of
the faetus.

The Prevention and Treatment of Atelectasis in the Newborn
Child: with Particular Reference to the Use of a New

Inclined Receiving Table

By J. B. BLAIKLEY, F.R.C.S., and G. F. GIBBERD, F.R.C.S.
IN a paper published a year ago, we drew attention to the work of Coryllos on

the mechanism of expansion of the lung in the newborn infant. Coryllos points
out that the walls of the collapsed alveoli are closely apposed and separated only by
a film of moisture, so that there is adhesion between the surfaces; consequently the
force necessary for initial expansion is greater than that required to maintain expan-
sion during subsequent respiration, and we have found that this force must produce
a pressure equivalent to 15 cm. of water. Coryllos also points out that the force
inecessary for complete expansion of the lung in the normal infant is attained by
forced expiration against a closed glottis as in crying, rather than by ordinary
inspiration; in this way air is driven from expanded lung into unexpanded lung.
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