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PREP ACE

Those privileged to work in the Neonatal Departument
of a lMaternity Hospitel must agree that the czre of
premature babies is a fascinating subject and one to which
much more attention is now being peid. But the death rate,
particularly among the very small infants, remains depressing-
ly high and now accounts f&r a large proportion of tae
infant mortality in the country. The part played by
premature labour in the aetiology of stillbirths is also of
great importcuce. |

Accordingly, it was thought to be worth while to
review in retrospect the premature births occurring in the
Glasgow Royal Maternity and Women's Hospital during a four-
year period and to consider the relative importance of the
various factors concerned, with particular regard to the
aetiology.

I wish to express my thanks to Professor D.X. Anderson,
Dr. J. Hewitt and Emeritus Professor R.Ai. Lennie for per-
mission to consult the records of patients under their care.
I am very much indebted to Professor Stanley Greham, who
suggested that this survey should be undertaken, for his
encouragement and advice,

A preliminary enalysis of the findings has been

published in the Glasgow ledical Journal.



INTRODUCTION

"T am quite resdy to admit thet an immense improvement
in the treatment of the young has taken place within the
last fifty years, and thut, as a consequence, the rate of
mortality in infamncy has been greatly reduced. But it is
equally true that this morte:lity, although much smealler then
formerly, still continues so excessive in amount as to

demonstrate the necessity of still further improvement.m"

So wrote :indrew Combe in 1840 -~ Andrew Combe, I.D.,
Fellow of the Royal College of Physicians of Edinburgh,
Physician BEBxtraordinsxy in Scotland to the Queen, Consulting
Physician to the King and Queen of the Lelgians - in his
book entitled "A Treatise on the Physiological &nd Moral
Management of Infancy."

One hundred and fourteen years later we read in a
leading article of the Lancet (1954): "In the past fifty
years infant mortelity in Britain haes fallen by four-fifths.
The reasons for its decline include the improvement in
social conditions, in nutrition during pregnancy, in cnte-
natal and obstetric care, and in the treatment of infections
such as pneumonia and gastro-enteritis. But tne fall in
mortality has been grescter after tie first month of life
than in the ieonatal period, when many infants still die
from anoxia, prematurity and congenital defects: dindeed

there are cousiderably more deaths in the first month than

in/



in tue next eleven."

Titmuss (1943) maintained that the words "Infant
Mortality" heve a deceptive simplicity, for in fact they
m:sk some of the most complex problems of human society.

He further averred that "from all the available evidence it
is clear that in neonatal mortality, as in infant deaths as
a whole, (and indeed in most matters concerning man's
development) we have & problem of multiple causation.  But
becsuse the problem is multifactorial that does not mean
that we cannot isolste the major determinants."

At & meeting of the British Paediatric Association,
Grehem (1935) demonstrated that neonatsl mortslity had
been practically uninfluenced by mocern welfare schemes and
that the first month of life remained »s dmngerous to
infants as it had been at the end of the nineteenth century.

In the United “ztions Population Study on Foetal,
Infant =and Early Childhood Mortality (1954) it was pointed
out that the factors which are mainly responsible for neo-
natal mortality have proved less ameuable to public health
control than have the infectious and nutritional aisecses.
"It is evident that in countries where infant mortality is
low, future progress will depend on the discovery and
application of methods for the preveution snd control of
congenital defects and premature birth and on further
improvement in obstetrical procedures."

Until the middle of the nineteenth ce tury no attempt
had/



hae been made to review ithe incidence ard causes of death
among the population of Scotl:ind as a whole, although Bills
of Mortality hao been prepared for many years frow Parish
Registers. These, unfortunately, were seldom accurate and
rarely stated the csuse of death. (Ferguson, 1948). Since
the Registration of Births, Deaths and Marriages (Scotlena)
Act of 1854, however, the Registrsr-General has been required
to submit an Annual Report on the Vital Statistics of the
country, the firet of which, published in 1861, referred to
the year 1855.

A study of these reports shows that, although the totsl
death rate in Scotland declined steadily frowm sbout 1875,
there was no corresponding decrease in the number of ceaths
among inieants. Any improvements in the general stanasrd of
living produced by inaustrial development were not at first
apparent in the homes of the poor, but were relateda to worxing
conditions and to public sanitation. Indeed, the rapid
extension of inaustries led to movement to the towns with
increased over-crowding and the formation of new sium aress.
Crillaren at this time were too often regarded as encuubrances
until they were old enough to be put to work. Smallpox wus
regarded &s the "poor men's friend," since it took such a
he:vy toll of infant lives, thus seving the expense of up-
bringing. Until 1800, this cisesase was known to be the
greatest single cause of death among cizildren in'Glasgow.

Thereafter,/



Thereafter, with the increasing popularity of vaccination,
measles and scarlet fever beceme the «illing disesses,
frequently in severe epidemics.,

From the foundation of the Town's Hospital in Glasgow,
in 1733, many c.ildren received treatment there, but it
was not until 1860 thet the first hospital in Scotland
solely for the treatment of children was opened. This
was established in Edinburgh, where two years later, the
first Medicel Officer of Health wes appointed. The
Glasgow Royal Hospitel for Sick Children wes founded in
1882.

The eventual fall in infant mortality was closely
associated with a better understanding of the problems of
artificial feeding, but it was not until 1903 that the
first depot was established in Scotland for the provision
of sterilised milk for infants. This milk depot in Leith
was followed in 1904 by similar centres in Glesgow end
Dundee, About this time, too, health visitors were being
appointed to visit the homes of the poor.

It became apparent at the beginning of the present
century that not only had there been little decrease in
the number of infant deaths, but that there head been a
steady fall in the birth rate. Accordi gly more &atte:tion
was paid to the necessity of preserving infant lives. The
October number of "The Prectitioner"™ in 1905 was devoted to

the/



the problems of infancy. The Editor commented: "The
terrible waste of infant life has, of course, long been
known to medical practitioners, but it is only recently

thet any serious anxiety has been sroused in the public
mind," It was further stated that the chief cause of
infant mortality was "not to be found in frailty of con~
stitution." Eventually it was realised that the health of
an infant was closely relsted to the wellbeing of the mother
during her pregnency and labour, In 1901, Dr. J.%W. Rallan-
tyne of Edinburgh published a paper entitled "i Plea for a
Pro-Maternity Hospital", and in July of that year ONE bed
was endowed in the Bdinburgh Royel Maternity Hospital
(founded in 1791) fof the treatment of patients suffering
from diseases of pregnancy. Hitherto pregnant women
requiring hospital treatment had been admitted (with rel-
uctance) to the wards of general hospitals. It wes not
until 1915 that an antenatal clinic for out-patients was
established in Edinburgh = the first antenatal clinic in
Great Britain, (Browne, 1955)

From these pioneer efforts have grown the Maternity
and Child Welfare Services as they are today.

Altrough the infent mortality rates for Scotland are
available from 1855, the neonatal mortality rete was not
differentiated until 1911. The stillbirth rate for the
country is «nown only from 1939, since until that year still-

births/



stillbirths did not require to be registered. Figure 1
shows these three rates for each five-year veriod.

It is seen that the infant mortality, neonatal
mortelity and stillbirth rates are falling stesdily but
that the neonatal death rate now accounts for more then
helf the totel infant mortality. According to the most
recent Annual Report of the Registrar-General for gcotland,
1955, which refers to the year 1954, there were in that
year 2,861 deaths of children under one year, of which
1,904 (66.6 per cent) took place in the’first month of
life. Tuis infant mortality rate of 31.0 per thousanad
live births is the second lowest ever recorded in Scotland,
being a fraction zbove the rate for the previous year.

The stillbirth rate for 1954 was 25.3 per thousand total
births, ag:in the second lowest figure recorded for the
country.

The reports co not stete how many of the stillbirths
and deaths occurred in premature infants, nor cen tuis
informetion be obtained for the country as a whole, since
neither premature births, nor deaths of premature infants,
are notifiable as such, snd birth weights sre not recorded
on stillbirth certificates or on death certificates.
Indeed, accurate birth weights are not readily obtained
unless the infents are born in hospital. Vevertheless,

a superficial study of any statistics related to stillbirth
and neonatal death shows tiet »remature birth is oune of

the/
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the most important factors conceried.

€t

Asnoy (1915), in & volume entitled "Infast Jlortslity",
mairteained that crematurity and “"wsstiog®™ were resvonsible
for sbout one-third of infant deaths and siould tierefore
te regaraed as "very important cousideratious®,. He wss
of the opinion that many of the so-cslled "non-preventstle®
deaths in infants could in fact be prevented "if tie
mother has instructions and is encouraged tc loos sfter
herself more during the antenatal period. By doing so,
many more infants would bte carried to full-time a .o woula
grow up into healthy citizens."

It was ot until 1923 that tie Tirst book on the
subject of uremature infants w:s publisned. "Premature
and Congenitelly Dise:sed Infants", was the work of
zrofessor Julius Eess of the University oif Illinois. His
introductios may be quoted: "..s part of itne .rest movement
towards conserving and developing tihe individusl to his
highest point of health efficiency, as en important
factor in nationsl health, and as en effort directed
toward the source of a considerable morbidity, the care of
premature infants and the conservation of their flicxering
lives has a prominent place."”

In the revcort, "Infant »ortality in Scotland” (1943)
which was concerned with the years 1934 to 1938, it wes
noted thet prematurity was t..e most frequently stated

single/
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single ceuse of death in the first month of life and it
was considered that its importance was greatly understated,
since deaths were not assigned to prematurity if any other
cause could be given, During the period reviewed in this
report, West Central Scotland showed the highest infant
mortality of any region in Great Britain, and the rate in
Glasgow = 99 per t.ousand live births - was the highest of
any city or large burgh in Great Britain. (Glasgow is
notorious for this high rate. Titmuss (1943) wrote:
"It is indeed an indictment of our social system when we
find, for example, that in 1936 the infant mortality rate
in Glasgow exceeded that for Chicego by 180 per cent, Oslo
by 276 per cent and Stockholm by 290 per cent, and that it
was in fact higher than the' corresponding rates for Tokio,
Buenos Aires and lontevideo.") |

A joint committee of the Royal College of Obstetricians
and Gynaecologists and the Population Investigation Committee
.undertook a survey of soéial and economic aspects of preg-
nancy and childbirth in Great Britain. This survey was
concerned with 11 women delivered in England, %Wales and
Scotland during the weex, 3rd. to 9th. March, 1946. The
results of this investigation were published in "laternity
in Great Britain."  (1948) The incidence of prematurity

wes found to be 6.4 per cent for single births, anu the neo=-

nats1l/
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neonatul death rate among the premature infants was 204
per thousand live births. Of the total neonatzl deaths
in the survey, 52 per cent occurred in premature infants.

Douglas =nd Mciinlay (1953), discussing the incide.ice
or prematurity in Scotland in 1951, found premature births
.to be approximately 5 per cent of the total live births,
and that 42.5 per cent of the deaths in the first month
of life were in premature infants. They studied the
mortality rates for infants under one month in Aberdeen,
Dundee, Edinburgh and Glasgow, and found that for the
prematuie infants the mortality was outstandingly heavy
in Glazsgow and Dundee, being 241 and 212 respectively per
thousand live births.

Smith and Cook (1955) at a Round Table Discussion on
the Special Problems of the Newborn gsve the accepted
incidence of premature birth as being approximately 7 per
cent, Wallace (1953) showed thet the incidence of
prematurity in New York City has teen rising. In 1939 it
was 7.1 per cent and by 1949 it had risen to 8.2 per cent.
Clifford (1955) described what he called an "interesting
phernomenon" in the Boston Lying-in Hospital. Although the
iﬁcidence of prematurity there has fallen among the private
patients, it has been rising in the general wuerds - from
k6.3 per cent in 1944 to 8.3 per cent in 1954.

Observations on the experie .ces in differe.t ceuntres
are/ ‘J




are obviously of value, and it was decided, therefore,

to study the problem of vpremature birth and its mortelity
rotes in relationship to the total number of births in the
Glasgow Royal Meternity and Women's Hospital. A fTouxr-
year period (1949 to 1952) provided adequate numbers and
this thesis is concerned with trying to obtain the answers
to certain questions.

Why is the baby born prematurely - or below the
average in weight? What are his chances of survival?
What factors - before, during or after birth - influence
those chances? And, above all, what can be done to |
_lessen the incidence of premature birth and to iuncrease

the chance of survival in those so born?
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T HB PRESENT INVESTIGATION

Henderson (1946) put forwsrd a plez for the
standardisation of the statistics of prematurity. He
considered that the following seven conditions should be
fulfilled in any survey:

1. A large number of infants.

2. Accurate weighing at birth.

3. Strict interpretation of the definition of live~birth.

4, Inclusion of &ll live-born infants with congenital
malformations.

5. Definition of the weight range of viable prematurity.

6. Subdivision of the standard weight range into half-
poundeeight groups.,

T Sepecration of "booked" from "unbooked" cases,

DEFINITION

For the purposes of classification, the definition of

prematurity accepted was that recommended by the International

Committee at Geneva in 1937. According to this definition,
any infant weighing 5% pounds (2.5 kg.) or less at birth is
considered to be premature, regerdless of the gestation
period. To get a vomplete picture of the problem of
prematurity it is obvious thet stillbirths weighing 5%
pounds or less must also be considered in the study. S0~
called "pre~viable" iufants sre of course included in the

serisg/
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series = 2.6 per cent of the premature babies born alive

weig:..ed less then 2 pounds at birth.

Despite such a definition, meny difficulties srise in
atteuwpting to assess the true incidence of premeturity or
in comparing statistical data from various centres.
oome hospitals admit mainly normal or "booked" cases where
the antenst:1 care has been under supervision - and indeed
the interpretation of what constitutes a "booked" case can
vary considerably and it not always made clear. Other
centres deal lergely with emergency cases, the majority of

which have had little or no antenatal care. The incidence
of prématurity is known to be lower in booked than in non-—
booked cases, related, as it is, in some measure to the
amount and type of antenatel care, but social eand economic

factors and maternal age and parity also exert their in-

fluence,

SOURCE OF MATER4AT

The Glasgow Royal M:ternity and Women's Hospital
contains eighty lying-in beds and admits & high proportion
of abnormal cases. To consider some aspects of the cecses
dez1lt with, the latest Medical Reort shows that in 1952,
of the total of 5,090 admissions to the hospital, 2,085
(41.0 per cent) were classified as unbooked. A booked
case, according to the clessification gdopted in the

hospital, is one where the patient has attended the hospital's

antenatal/
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antenstal clinic on two or more occasions, This cennot
be considered a satisfactory method of classification as
far as the estimation of the adequzcy of the supervision
is concerned, and zccordingly it wes decided that the
premature births to be studied could not be divided
accurately into booked and unbooked. (Otherwise,

Henderson's recommendations have been fulfilled.)

Of all the women delivered in the hospitsl during the
years 1949 to 1952, 16.1 per cent were found to be suffer-
ing from the toxaemias of pregnancy. Telivery was
effected by foroeps.in 11.0 per cent of all confinements
and by Caesarean section in 6.2 per cent. The stillbirth
rate in the hospitszl for these years was 62.3 per thousand
total births @s compared to a rate of 26.7 for the whole of
Scotland. These figures will give some indication of the
hospital patients providing the matericl from which the

following statistics were obtained.

METHOD OF APPROACH

The weight of each infant born in the hospitsl is
entered on the mother's case=-record. These records are
bound in volumes, each containing the consecutive admissions
to the hospital for a period of half a celendar month.

To ensure thet all premature births were indexed, every

case-record for the years 1949 to 1952 was inspected, thus

information/



16

inforuation was obteined concerning &ll preuwsturc inlents
born during these years. The majority of the live-born
infants were admitted to the Paediatric Unit anc for these
bebies separuie recorda carcs were aveilable. A Tew of the
more robust infants, weighing over 5 pounds; were nursea
besice their woihers in the'lying%@ards. Asutopey reports
on still-births and neonatel cesths are incluaed in the
maternal case-sheets, so'tnis information was available

in relevant cases. The premature iniants born in the
hospital in the year 1939 were algo indexed in the same way,
&s 1t seemed probable that interesting cowmparisons might bve
made. It should be noted that this series ig concerned
only with infants born in the nospital, as the accouwmocstion
in the Paediétric Unit does not permit of infants born
outwith the hospitel being acmiited.

The relevent informstion for all prewmature infants
born during these five years was récorded on punch c&rds,
one being msde out forx éach infant. The following were
the facts recorded:

1. Case record number.

Nawme,

-

Maternal age.

rarity.

Date of delivery.

Methoo of celivery.

Turation of pregnsancy in weeks.

.

Complicetions in th: antenastal period.

O © 3 o0 v W

'\



10.
11.
12,
13.
14.
15.
16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.

17

Complications during labour.

Type of sedation during labour.,

Ty e of analgesia during labour.

Type of ansesthesia during labour.

Live birth.

Stillbirth.

Neonatal death.

Birth weight of infant - in pounds and kilograums.

Sex.
Whether admit ted to Paedistric Unit.

Duration of stay in Paediatric Unit.
Occurrence of infection or other complications.
Presence of congenital abnormality.

Method of feeding.

Special treatment.

Age at death or dismissal.
Cause of death or stillbirth.

Any other relevant information.

To facilitate analysis, numerous sub-divisions were

afranged, each being afforded a particular number or

letter on the punch c:rds. In all, 2,567 cases were

indexed in this way.

In the tables throughout tie text, perceutages are

shown in brackets and have been corrected to the first

decimal place.
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INCIDENCE & MORTALITY RATES

INCIDENCE

During the four years chosen for review, (1949 to
1952) there were, including stillbirths; 13,396 infants
born in the hospital snd of these 1,955 (14.6 per cent)
were premature. Of the 12, 561 live births, 1,519
(12.1 per cent) belonged to the premature group and of the
835 stillbirths, 436 (52.2 per cent) were classified as
premature. Altogether 416 infants died - that is 3.3 per
cent of the live births, and 302 (72.6 per cent) of these
deaths were premature. These figures and the totals for
the individual years are shown in Table 1. The corres-
ponding figures for the year 1939 arealso‘shown for
comparison,

Particuiarly with the smaller prematures, it is often
fortuitous whether the infant chows trarsient signs of
life and is classified as a live birth and & neonatal death,
or fails to show any sign of life and falls into the still-
- born group. It is the sum of the stillbirths and the neo-
natcl deaths - the perinatal mortality - which shows the
true loss of potential lives. In Table 2 is given the peri-
natal mortality, calculated as explained above, for the
same yesrs - 1949 to 1952, with 1939 for comparison. This
shows the extent of foetal wastage associcted with prematurity
for the present series to be 37.7 per ceant as compared with

9.3 per cent/
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TOTAT, BIRTHS,

w
=
)
-

T BIRTHZ, LIVx BIRTHS AMD NECWATAT DIATHS

ATLL BIRTHS AND PRENMATURE BIRTHS. 1939 and 1949 to 1952,

ALL BIRTHS é PRZIATURE BIRTIS

)
i

Total |Still Live . Total & StilliTive -
Year | Births) Born ' Born | Died Births Born Born  Died

1939 | 3236 |421 | 2815 215 | 612 163 | 443 . 146

1949 | 3221 [233 | 2988 96 . 485 103 | 382 66

1950 | 3193 |208 | 2985 107 508 114 | 394 | 78

1951 | 3330 1204 | 3126 ‘108 | 473 117 | 356 | 78

1952 | 3652 190 3462 .105 489 102 387 80
|

To tal |

iggg-13396 835 (12561 {416 |1955 | 436 [|1519 | 302
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TABLE 2

PERINATAL MORTATITY

ALL BIRTHS AND PRENMATURE BIRTHS.

1939, 1949 to 1952.

ATL BIRTHS PREIATURE BIRTHS
Still Births 'Still Births
Year (Total and Total and
Neongtal Neonatal
Deaths Degths
1939 | 3236 | 636 (19.7) | 612 309 (50.5)
1949 | 3221 | 329 (10.2) 485 | 169 (34.8)
1950 | 3193 @ 315 (9.9) . 508 @ 192 (37.8)
1951 | 3330 | 312 (9.4) 473 | 195 (41.2)
1952 | 3652 | 295 (8.1) 439 | 182 (37.2)
Total
1949~ 13396! 1251 (9.3) 1955 | 738 (37.7)
ikl
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9.3 per cent for the total births. Although this rate
is excessive it is noteworthy that in 1939 one half of
the premature infants were either stillborn or failed to

survive the neonatal period.
It is exceedingly difficult to find comparsble figures

from other institutions, either in this country or abroad -
hence Henderson's plea for stendardisation. Despite the
generclly sccepted cefinition of prematurity, very few
similar series sre available for study. frequently,
figures quoted include infants born at home and trénsferred
""to hospitel. In others, so~called pre-viable cases are
.excludea - that is, those infants whose birth weight is
below 2 pounds or where the gestation period is considered
to be less than 28 weeks. (This will obviously distort
the picture.) Crosse (1952) in the appendix to "The
Premature Baby" gives a most interesting series of tables
from the Sorrento Maternity Hosnital. For all except the
first table, however, the statistics given refer to booked
cases only. It is explained thet the booked cuses are by

no means normal c:ses, but the exact definition of "bookea”

is not given. Russell and Betts (1952) discussed & ten~-
year study of 1,373 premature live births but mentioned
that 98 per cent of the mothers were in the "upper income
bracket". Bain, Hubbsrd end Pennell (1949) reviewed
hospital fatality rates for premature infants but ssid
that "for purposes of this study the term "fatality" is

used to mean the deaths of premature infants occurring
during/
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during the time tihe iniants weie premsturs" - surcly a
rather wiusuel conception. Jeckham (1958) puclished
statistical studies on prematurity from Johns Hopkins
Hospital. This series of over 4,000 inrants covered the
years 1896 to 193%6. In if, however, were included
infants born at home and transferred to the hospital anu
infants weighing less than 1500 G. or measuring less then
35 cm. at birth were hot includedf

However, Sandifer (1944) published an analysis of
1,000 consecutive cases of premature birth at Queen
Charlotte's laternity Hospital, London, these births
taking place between April, 1936 and December, 1942, This
' series is in many respects eimilar to the present one.
The inoidence of pre.ature birth was lower - 8.1 per
cent of tie total births compared with 14.6 per cent in
the present series - bur the stillbirth rate of 25.2 per
cent, the neonatel deeth rate of 19.3 per cent and the
perinatal mortality rate of 39.6 per cent are strikingly
similar. There is, of course, a 1l3-year difference
between the times of the two studies.

Meny nospitals now publish Annual Reports following
the recomuencuations of the :toyel College of Oustetricians
and Gynéecologists. These volwnee contain a wealti of
interesting detail. Teble 3 snows the total births and
premature live births end desths for the year 1950 from
nine maternity hospitels in Great “ritein. Pigurss from

the Netional iaternity lHospital, Tublin, are &lso inclucea.

1t/ B
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TABLE 3
TOTAL BIRTHS AND PREMATURE LIVE BIRTHS AND DEATHS

FOR TEN MATERNITY HOSPITALS FCR THE YEAR 1950

! !
_ t | PREMATURES
HOSPITAL : ' .
- TOTAL | Live’
ﬁ BIRTES: Dorn  Died

Paddington HOSFlual : ! ’
London 1977 112 12 (10.7)

Queen Charlotte's
Hospital, London . 2785 203 32 (15.8)

Nottingham Hospital .
for Women . 829 . 85 19 (22.4)

Stobhill General ' ;
Hospital, Glasgow 1548 . 146 32  (21.9)
University College % |

Hospital, London = 1284 = %59 10 (14.5)
King's Colleze
Hospital, London
North Middlesex :
Hospital, Tondon 2139 . 170 36 (21.2)
Mill Road Hospital, '

Livergzool ' 3411 [ 289 35 (12.1)
National Maternity :
Hospital, Dublin 3828  |+288 . . 48 (16.7)
Glasgow Royal !

Maternity &
Women's Hospital 3193

(11.3)

o
Ul
(o

(@)Y

O

. 394 78  (19.8)

* Those over 238 weeks' gestation.
+ Those weilghing less than 2% pounds are excluded.
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It is secen that there is & tremendous veriation in the
incidence oi remature births and in the associsted
mortality rates, ana the results, for reasons given above,
are not strictly comparable.

However, the present series, while not in any way
representetive o the state of affairs pertaining in the
general population or even in the average maternity
hospital, may serve és a basis for enquiry into some of
the problems of prematurity. It is obvious that a large
series must be studied before conclusions can be drawn.
The prematurity rate in the Glaszow Royal Maternity end
Women's Hogpitel is certasinly exceptionally high, but for
that very reason an analysis should be of great help in

elucidating some of the problems.

RELATTIONSHIP OF BIRTH WEIGHT TO SURVIVAL

Other things being equal, the heavier the premature
infent is at birth, the better will be his chance of sur-
vival. Table 4 groups the 1,519 live-born premature
infants iu this series according to birth weight, the
gumber of deaths and percentage mortality being shown for
each group, ana Table 5 gives the total births ana still-
births for each weight grou:.

Congidering the live-births, it i. seen that the
numbers in each group increase with the weight, as coes

the survival rate. That is to say, the neonatal mortality

rate/
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TABLE 4

LIVE BIRTHS AND NEONATAT DEATHS GROUFED

ACCORDING TO WEIGHT.

BIRTH WEILGHT
IN POUNDS

NUMBER OF

LIVE BIRTHS NEONATAL DEATIS

NUMBER OF

Under 2 1b. 40 40 (100)
21b. - 21b. Toz. 59 55 (93.2)
2%#1b. - 21b, 1l50z. 67 60 (89.6)
31b. - 31b. Toz. g2 42 (51.2)
3%41b. - 31b. l504z. 121 32 (26.4)
41b, - 41b. Toz. 224 27 (12.1)
441b. - 41b. 150z. 296 25 (8.8)
51b. - 51b. 8oz. 630 21 (3.3)
1519 302 (19.9)
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TABLE 5
TOTATL BIRTHS AND STILL BIRTHS GROUPED

ACCORDING TO WEIGHT.

BIRTH WELGHT ' pomar {
IN FOUNDS __BIRTHS _STILL BIRTHS
Under 2 1b. 71| 31 (43.7)
21b. - 21b. Toz. | 98 | 39 (39.8)
231b. - 21b. 150z. | 121 54 (44.6)
31b. - 31b. 7oz. % 142 % 60 (42.3)
331b. - 31b. 150z. 187 . 66 (35.3)
41b. - 41b. Toz. = 286 | 62 (21.7)
4510, — 41b. 1507, 356 50 (16.9)
51b. - 51b. 8oz. 694 64 (9.2)
1955 436 (22.3)




rete falls as the weight rises. This is siown in gre_.h
form in Figure II, which also sunows the rate for 1939.
Franklin (1953) at a discussion at the Royal Society of
lledicine on some problems of prematurity gave similer
figures for a series of 739 infants from Queen Charlotte's
Hospital, London, for the years 1948 to 1951. (This series
is divided into four weight groups only - naumely, 2% pounds
and less, 3% pounds:to 2% pounds, 4: pounds to 33 pounds
and 5% pounds to 4% pounds.) Crosse (1952) quoted a series
of 426 infants born in the Sorrento Haternity Hospitsal, Bir-
“mingham, during the years 1947 to 1950. Her series, however,
*relatesbto booked cases only. The mortality rates for these
two series and the‘present one are shown in Figure IIT.
Brooks, Cass .and Chinnocis (1952) gave figures for the years
1949 end 1950 from Logs Angeles County Ho:spital. This large
centre deals with about 8,000 live births each year.
Separate tables were given in their article for premature
infants born within the hospital and for those aauwitted
after birth.  Brockway, Reilly ana Rice (1950) analysed the
_monthly birth statistics for 1949 at King's County Hospital,
Brooklyn. This.was done with aim of compering the statistics
for Negro and White reces but the totals cre of intercst.
Figure IV shows the mortality rates from Lo: Angeles County
Hospital, King's County Hoepitsal, Brooklyn, and tae series
under discussion. (In this Figure the weights are expressea
in xilogreams.) All series show a similar trenc althiough

in/
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FIGURE  II

" NEONATAL DEATH RATE ACCORDING TO WEIGHT
1939 AND 1949 TO 1952
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COMPARISON OF NEONATAL MORTALITY RATES
QUEEN CHARLOTTE'S HOSPITAL, 1948 TO 1951
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FIoURS IV

COMPARISON OF NEONATAL MORTALITY
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in ths Glasgow group the mortality rate is slower to fall

witih increase in weight.

PERINATATL, MORTALITY
As previously mentioned, however, tie perinatsl

mortality rate gives a much truer indication of foetal
wastage. Woolf (1946) maintained that stillbirths and

neonatal deaths form a "natural aetiological grouping"
end he considered that t..e influences common to both are

. foetal defects, unfavourable conditions in utero, the
, hazards of birth and adverse environmental circumstances.

Wallace, Gold, Baumgartner, Losty and Rich (1954) wvointed

out that there is considerable evidence that meny of the
factors contributiig to early neonatal death in premature
infants may also be associated with premature stillbirtihs.
They suggested that an artificial pattern has been used
for many years - mainly for statisticsl purposes. With
the smaller prematures, it is often a matter of chance
whether e particular birth becomes claessified .s a still-
birth or an early neonatal death. Indeed Tyson (1946),
in his series of 2,960 premature infants, with 618 deaths,
reported that 164 infants (26.5 per cent of those dying)

died in the lsbour ward, at ages varying from 5 to 60

minutes,

Although/
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Although the term "perinatal mortality" as described
herein has become generally accepted in recent years,
Potter (1954) gave a rather unusual definition: "ill
products of conception weighing over 400'grams that have

been born dead or tiat have died in the first ten days".

Duncan, Beird and Thomson (1952) preferred the term

"obstetric deaths" which they used to include stillbirths

and deaths in the first week. But neither Potter's
definition nor the term obstetric death seems as satis-

factory as "perinatal mortality"™ and this term is now the

accepted one.
In the series under review 738 infants were either

stillborn or died in the neonstal period - 37.7 per cent
of the totel premature births. Table 6 shows this peri=-
~natal mortality sccording to weight group and Figure V
is the corresponding graph in which is also shown the rate
for 1939. As with the neonatal mortality rate, the peri-
natal mortality rate falls sharply with an increase in
birth~weight,

‘Nevertheless, the overall figure of 37.7 per cent is

alarmingly high, and represents a considerable loss of

potential lives,
A criticel investigetion of these fatal cases ought to

be of value from the point of view of preveution. But
firstly it ie essential to consider what factors may be
concerned in the onset of labour before term - or in the
birth of infants weighing 55 pounds or less, whatever tue

gestation period.
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TABLE 6

TOTAL BIRTHS AND PERINATAL MORTALITY GROUFED
| ACCORDING TO WEIGHT

BIRTH WEIGHT - TOTAL |
IN POUND3 . BIRTIS  FPERINATAL MORTALITY
Under 2 1b. o7 71 (100)
21b. - 21b, 7oz. | 98 94  (95.9)
2%1b. - 21b, 1l50z. 121 - 114 (94.2)
31b. - 31b. Toz. | 142 | 102 (71.8)
331b. - 31b. 150z. | 187 98 (52.4)
41b. - 41b. Toz. 286 -89 (3L.1)
4%1b. - 41b. 150z. é 356 -85 (23.9)
51b. - 5%1b. 694 85 (12.2)
1955 738 (37.7)
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FACTORS CONCERDNINDNG THBH BIRTH
OF PREMATURE INFANTS

Morison (1952) reminded us that there is no single
cause for premature birth. He stated that in the 35 to

70 per cent of cases which are often described as having
a known aetiology all that should be inferred is an assoc-
iation with some abnormal maternal or foetal condition,

such as the toxaemias of pregnency, cnte-pasrtum haemorrhage,
hydramnios or multiple pregnency. He pointed out that
reports of the incidence of these conditions vary consid-

erably because such conditions as the toxzemias themselves
vary in incidence in different perts of the world. liore=-

over, the assessment of their importance is subjective.
Eastman (1951) in his Fairbairn Memorial Lecture to

the Royal College of Obstetriciens and Gynaecologists on
the "OCsuses and lianagement of Premature Birth", divided

cases of prematurity iuto three main groups. The first
group - about 12 per cent of ell cases -~ he associated with
multiple pregnencies. The second = about 13 per cent =
were cases in wuich, because of some complicating factor,
the pregnancies had been terminated prematurely by induction
of labour or Caesarean séction. There remained approx—
-imately 75 per cent of cases and these he said were still

unexplained.

SOCIO~GENETIC FACTORS
It is indeed cifficult to assess tie importance of

complications/
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complications of pregnancy in ceusing premature birth,

but it is even wmore hazardous to attempt to assess the pert
played by genetic and social factors. Yet it seems more
than likely that such factors as socisl class, géneral

- nutrition of the mother, illegitimacy, employment of tie
mother - or unemployment of the father, housing conditions
and maternal age-and parity have sn influence in the pro=-
duction of premature birth. Many workers have interested
themselves in this aspect of the subject and there is a
wealth of literature available for study.

In "Maternity in Great Britain" (1948) a brief analy-
sis of prematurity was made. It was concluded tinat
premature births may result from a number of biological
and economic causes and that they cannot be explained by
any single factor such as nutrition. During the course
of this investigation into all births in England, Wales
and Scotland during one week in 1946, information was ob-

" tuined on the birth weights of 13, 257 single infents

and on 338 multiple bifths. From these figures Douglas
(1950) made & detsiled analysis of the incidence and
causes of prematurity for the whole country. Stillbirth
rates were not given because 34 per cent of the stillbirths
in the survey had not been weighed. Multiplé births znd
illegitimate births were excluded. No iriformation was
available concerning the health and nutrition of tie

mothers during pregnancy.

1t/

L}



37

It wes confirmed thet the inciaence of »remsture
birth is lowest among the well-to-do. But a significently
low incidence was found only in the most prosperous 9 per
cent of the szmple. It was shown also tnat the risi of
bremature birth did not rise with either increasing over-
crowding or increasing family size, although over-crowding
was shown to be associated with a rise in stillbirths end
neonatal déaths.

Ferguson, Brown and Ferguson, (1952) reporting a
retrospective study of premature infants born in the City

of Glasgow during the years 1943 end 1944, found that over—
crowding in the home socarcely influenced the neonatal mort-
ality hut had a definite effect on later mortality, being
associated particularly with deaths from gastro-enteritis
and pneumonia. Unfbrtunately, birth weight was not taxen
as the stsndard of prematurity in this series. The label
"premature® had been affixed either on notification of the
birth to the Wedical Officer of Health or iﬁ Health Visitorst
reports. In fact, 33.6 per cent of the infants in the
study weighed over 5% pouncs at birth.
In the survey by Douglas, (1950) 8.3 ver cent of

first births wore premature compared with 5.6 per cent of
‘subsequent pregnarncies. It wes pointed out that t.e low
incidence of premature birth in the professional and
salaried classes occurred despite thie fact that birth-
spacing and maternal sge were unfavourable.

| It was shown iﬁ this survey thet whereas toe stillbirth

rate/
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rate (for all uvirths) rose steadily with the mother's

tge, both the prematurity rate aid the neonatal cz:th

rate were highest when the mother was 20 years or youger,
both fell to a minimum at 26 to 30 years and thereafter rose
ageain. It was also shown that there was no association of
birth order with prematurity but that the birth iaterval
was important. fWhatever the mother's age, the incidence

of prematurity was found to be consistently high with birth
intervals of two years or less.

Thus both early childbeariig and c1ose1y spaced
pregnancies were found to we associated with a high risk'
of pr@matﬁre delivery.

It weas demonstrated that, after standardizing for age
and social class, premature delivery was associated with
two important factors,infrequent antenatal supervision anc
heavy work during the last months of pregnancy,and it was
thought not unlikely that the high risks of ovrematurity
found in young ﬁorking-class primigravidae were associated
with these rather than witin any physiological relationship
between the age of the mother and the weight of iier baby.
This of course ignofes the fact that frequently the Weight
of the baby is associuted with a shortened gestation period
- that is, with premature labour in the true sense. Al=-
though the periou of gestation is not consivered in the

accepted aerinition of & p.emature infant, it is nevertheless

an/
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an important factor, although one that does not lend
itself easily to statistical invesiigation.

In the second part of his peper Douglas discussed
entenatal supervision and work'during pregnancy. After
allowing for socio-economic differences and for the
shorter duration of the pregnancies it was found that
employment during the last four months of pregnancy wes
associated with a high incidence of premature birth.

‘He also reported strong evidence that mothers of premature
infants had been less regular in their ettendances at
antenatal clinics. He pointed out however, that the
assessment of the significance of tiiis is a most com-
plex problem.

Baird (1945) discussed the influences of sociel and

economic factors on stillbirths and neonatal desths. He
enalysed three groups of cases occurring during the
seven-year period 1938 to 1944, the variants being social
class, place of confinement - hospital or nursing-home -
and the type or standard of obstetric care - general
practitioner or obstetricsl specialist. (The hospital
group were &ll "booked" cases. ) There was a much higher
incidernce of prematurity in tie hospital group (belonging
to soci:1l Classes 1II, IV, and V) with an associated high
neonatal mortality rate. The'cause of the onset of
premature lebour was unexplszined in about 50 per cent of
c.ses in tnis group and Beird suggested that toe moet

probable/
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probeble explanation was poor health and nutrition of
the mother. In a later study, (1947), the same author
found that the-néonatal death rate attributed to pre-
maturity in Social Class V was twicé that of Social Class
1. | |

However, Figure VI siows the stillbirth rate, neo-
natal mortality and infent mortality for Scotlend for
the year 1954 divided acdording to the Social Class of
of the father. (Registrar-General's Report, 1955). It

is seen that there is much less variation in the still-
birth and neonatal death rates than in the infant mortality
rate - yet, the incidence of premature birth being much
higher in Cless Vithan in Class I, one would expect this to
have & more prcnounced effect on the stilibirth and neo~-
natal death rates. Tllsley (1955) suggested that
seléctive interchange between classes at marriage tends
to accentuate cless differences and is partly responsible
for the continuing’disparity between the mortality rates
for the various social classes. In this interesting
study of married primiparae, he based the wife's social
class on her father's occupation rather sthan on that of
her husbanda. T.e highest prematurity rate was found
‘among women in Social Jlesses I eénd IT who had married uen
belonging to Classes 1V ano V.

Baird and nis collea.ues in berdeen (1952, 1953,
1954) have publishec a series of articles relsting to the

causes/
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FIGURE VI

STILLBIRTH RATE NEONATAL MORTALITY RATE AND INFANT
MORTALITY RATE ACCORDING TO SOCIAL CLASS OF FATHER

(SCOTLAND, ALL BIRTHS, 1954)
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Causes and prevention of stillbirths and first-week cdeaths.
Tney pointed out that the wartine improvement in the still-

birth rate was = world-wide phenomenon end su;gested that

elimination of grosser forms of poverty, together with the
provision of assured supplied of inexpensive and nourishing

foods to expectant mothers in the United Kingdom was
accompenied by a remarkable reduction in "obstetric" deaths.

(The writers used the term "obstetric" deaths to cover
stillbirths and deaths ih the first week of life.) The
reduction was mainly‘emong obstetric deaths from ill-
.defined causes such as "congenital debility" and premsture
birth. They also reviewed the clinical records and
statistical returns for the City of Abdedeen. They in-
ferred that the reduction in stillbirths and neonatal
deaths attributed to prematurity and "lack of vitality"
which occurred both locally end nationally at the height of
the war was due to full employment end an enlightened food
policy, and declared that the elimination of physical ille~
health and "physiological inefficiency" among women is
largely a matter of national economic and nutritional policy.
The same authors classified the obstetric deaths
occurring in Aberdeen lMaternity Hospitel during the fifteen-
year period 1958 to 1952. This article concerned 1,008
infants. All were boosed cases and multiple births were
excluded. The classification was essentially clinicel,
and while one of the eight groups wes designeted "premsture,
cause unsmown", tiis by no means included all the premature

infants./



infants. For instanze, babies weigning between 4 and 5%
pounds w:i0 died of birth frauma or infection were
classified under these headings since they were not
expected to die of immaturity per se. Nevertheless, the
"premature, cause unknown" group accounted for 19.7 per
éent of the total - the largest of the eight groups.

The autiors advanced the hypotiesis that the high death
rate in that group could be attributed to the effects of
poor maternal health, poof physique and deficient diet
during pregnency.

Hellman (1953) sperking at a conference on Premcturity,
Congenital Malformation and Birth Injury at the New York
Academy of Medicine pointed out that numerous animal
experiments have deronstrated foetal damage resulting from
dietary deficiencies and said that there is a growing
belief that premature labour can be traced in a large

messure to defective maternal diet.

Some of these animal experiments were reviewed by
Hugget (1946). He stated that there are two main pre=-
natal factors - the genetic and the nutritional - waich
will affect the chances of survival or improve the health
~of the infant.

Tbbs, Tisazll and Scott (1941), in what is now
generally known as the Toronto Lxperiment, studied three
groups of anteﬁatal patients - these with poor diets,

those/
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those whose diets were initially poor but who were given
adequate supplements, and those witi: good diets. The
findings suggested that the nuirition of the mother in-
fluenced the whole course of pregnancy and directly
affected the health of the child during its first six
months of life. Of perticular interest was the incidence
or premature labour - 8.0 per cent in the group with poor
diets as compared to 2.2 per cent and 3.0 per cent for

the supplemented and "good" groups.

Cameron and Greham (1944) conducted an enquiry in
the Glasgow Royal iaternity and Women's Hospitel into the
effect of maternal diet on stillbirths and premature
labour. The first pert of this enquiry was retrospective
- data being collected in the puerperium about the diet
during the last three months of pregnancy of three groups
of patients - ti.ose with stillborn infants, those with
prematurely-born infants and those with normal full-time
infants. A significant differencé wes found in the
superiority of the diets in the mothers of the full-time
infants, particulerly in regard to thg inteks of first-
class protein, calcium and phosphorus. To test the
validity of these findings they decided to supervise
during the last three montis of pregnancy the diets of a
humber of patients attending the hospitel antenatal

clinic, a control series being teken from the sawe clinic.

It was found that there was & significantly lower incidence

of/
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of stillbirth and of premature birth in the group which

had been urdsr supervision.

A joint e.quiry has been made into the Social and
Biological Factors in Infant Mortality by tre Socisl
Medicine Research Unit of the Medical Research Council
and the General Register Office, and a series of articles
has been publiShed. Ti.is enquiry was based on the
80,000 stillbirths and infant deceths which occurred
among the 1y million children born in England anc Wales
during 1949 and 1950. It referred of course to bhoth
mature and premature births. In the first article,
(Morris and Heady, 1955) it was again pointed out that
the underlying causes of deaths in the first month of
life and particularly in the first week are similar to
thoseof stillbirth. The asuthors averred that it is not
at all cleer how social influences affect the infant
mortelity rate and referred to the very numercus papers
concerned with such factors. They suggested that no one
or two factors hsve yet been iﬁcriminated in socisl clasé
differences. In the second article, (Heady, Daly and
Morris, 1955) they observed tnat the stillbirth rate
rises wit. maternal age for any perity. In the third
paper, (Daly, Heady and lVorris, 1955) they demonstrated
thet social class differences in age and parity had
little effect on the social class grzdients of the three
mortality rates - stillbirths, neonatal deaths and post-

neonatal/
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post-neonatal deaths. In the fourtl paper, = Heady,
Stevens, Daly and Morris (1955) - they showed that age,
perity end social class are three distinct factors in-
fluencing mortality rates, the action of each being
independent of the action of the other two. Regional
differences were also discussed and again this factor

was found to be indépendent of the other three. Tuey
stressed that this independence is not of course absolute
- two factors may well reinforce or oppose each other

in any particular case. T::e word "independent" is used
in & cefined sense - each factor exerts its own cheract-
eristic effect, whatever the values of the other factors.

In the linistry of Heelth Report on NMeonatal lort-
ality and lorbidity (1949) it is pointed out that the
provision of proper living conditions for all sections
of the community is insufficient unless the public &re
educated in the use of them - and also in wise spending
add the provision of a balanced diet.

Discussing "reproductive wastage" in the United
Netions Population Study (1954) it is maintained that
"there appears to be a complex interplay between the
various socisl and economic factors anc the morbidity and
mortslity of young children within a given commnity.
Femily size and structure, housing conditions, nutrition,
family income and the aveilability ano proper utilization
of acequate medical care are a few of the maxny determin-

ants of/
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of the frequency of early death. Conversely, morbidity

and mortality within the family affect its size and its
budget, and may sifnificantly influence the productive
capacity of its members and their impetus towards social
and economic advancement,"

To sum up, it is obvious that the cause of prenature
birth, in the majority of cases, is so far not understood.
However, one fact of the greatest importance emerges -
if the social and economic standards of the whole
comnunity were equal to those of Social Class I, the
incidence of premature birth would be materially reduced.
But such a Utopian state of affairs can never be brought
about and obviously further study is required to define
the various factors responsible and to assess their in-
dividual iwmportance.

The following observations were made in the analysis
of the present series of cases.

Social Class

It was unfortunately not possible in indexing the
information available for this series to ascertain the
social class of the mothers, nor could any assessiment of
their state of general nutrition be inade. It has been
mentioned before, however, that the hospital admits a
large provortion of unbooked patients, many of whom coinz
from overcrowded homes and are of poor intelligence,

True poverty is now rarely encountered, thanks to higher

wages/
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weges snd adequate allowances for the unemployed, but it
is doubtful if the Weéﬁly income is used to the best ad-

vantage in many instances,

Maternal Age

Teble 7 shows the premature live births and deaths
grouped according tc maternal age: no significant dif-

ference is to Ee noted. Table 8 gives the same inform-—
ation about the tctal births and stillbirths. As noted
by othér writers, there is & significantly high stillbrith
rate for motheis sged 40 years and over, and this age
factor is apperent in Table 9 which shows the perinatal

mortality according to maternal sge.

Parity

As regards the perity of tne mother, Table 10 shows
the live births and neonatal deaths grouped accordingly,
and Table 11 shows the corresponding figures fdrvtotal
births and stillbirths. The perinatal mortality is
similarly shown in Table 12, If the 12 ceses in the
two finallgroups,are excluded, it appears that the
perinatal mortality rises steeply with high parity.
Presum:bly seversl factors are associated with each in=-
dividual case. The highly parous wéman tends to be
olaer than thé primigravida, hér home‘may well be over-
crowGed and she may have nad little time to seex antenaiel
care or may consider that she does not require 1it.

Conversely,/
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TABLE 7
LIVE BIRTHS AND NECONATAL DEATHS GRCUTED

ACCORDING TO MATERNAT AGE

1

UNDER | 40 YEARS
20 YEARS! 20-29 30-39 AND OVER

Number

Born 78 827 | 546 %68

Percentage

of ) , ,

Total D15 54.5%| 35.9%| 4.5%

Died 17 173 102 {10
1.8 ©0.9) | 8.7 104.7)
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TABLE 8

TOTAL BIRTHS AND STILL BIRTHS GRCUPED

ACCCRDING TC MATERNAL AGE

UNDER 40 YEARS

20 YZARS; 20-29 30-381! AMD CVER
Number
Born 97 1026 717 115
Fercentage ) |
of Total 5.0% 52.5% | 36.7%% 5.9%
Number j
Still 19 199 17y |47
Born @9.6) (9.4) | €3.8) | (40.9)
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TABLE 9
TOTAL BIRTHS AND PERINATAL MORTALITY GROUPED

ACCORDING TO LIATERNAL AGE.

| UWDER 40 YEARS
. 20 YEARS! 20-29| 30-39 | AND OVER
Total f
Births 97 1026 | 717 115
Still Births
and
Deaths 36 372 273 57
Perinatal
Mortality .
Rate 37.1% 36.3% 38.1%| 49.6%
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TABLE 10
LIVE BIRTHS AND DEATHS GROUPED

ACCORDING TO IMATERNAL PARTTY

FARITY
17
and
1 2 - 6417 -11112 — 16|over
- Number
Born 579 844 88 7 1
% of
Total |38.1} 55.6 5.8 0.5 0.1
Died 101 179 21 - 1
@7.4) 1.2 | €3.9) |- (L00.0)
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TABLE 11

STILL BIRTHS GRCUF LD

ACCORDING TO IIATERNAL TFTARTTY

PARITY
17
1 and
1 2 - 6 7 - 11| 12 - 16{ over
Total
Births| 738 1081 124 11 1
% of
Total 37.7 55.3 6.3 ° 0.6 0.1
Still
Births| 159 237 36 4 -
21.5) | €1.9) | €9.0) | (36.4)
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TABLE 12

TOTAL, BIRTHS AND PERINATAL MORTALITY GROUPED

ACCORDING TO MATERNAT PARITY

FARITY
17
and
1 2 - 7 - 11 12 - 16 over

Total '
Births 738 {1081 124 11 1
S?ill
Births 260 | 416 | 57 4 1
and
Deaths
Perinatal
Mortality | 35.2{ 38.5 | 46.0 36.4 100
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vonversely, the primigravida may be living in a sub-let
single room, she frequently continues in her employment
during her pregnancy end may have postponed attending
the antenatal clinic although intending to do so once she

ceases working.

COMPLIGATIONSv OF PREGNANCY

The association of soci~-genetic factors with premature
labour and ,remature birth have been reviewed at some
length., The complications of pregnancy are now to be
consicered. In 827 of the 1,955 premature births in the
series (42.3 per cent) no apparent complication was preéent
during the pregnancy and tnere was no reason detected for
the onset of premature labour. Morison (1952) stated
that in 30 to 65 per cent of premature births no possible
cause can be found even by the least critical writers.

The other cases have been divided into six groups.
Where two factors were thoug:it to be equally concerned
the case was included under both headings. Table 13
shows the total births, stillbirths, live births, neonatal
deaths and perinatal mortality grouped according to com=-
plications of pregnancy. The toxaemias of pregnancy and
miltiple pregnancy provide the largest groups, and tlhese

will be discussed in detail.

Hydramios

This,/
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This, the second smallest group, is associated with
thg highest perinatal mortality (80.4 per cent.) This
condition is of course frequently associated with gross
congenital abnormalities of the foetus,although the reason
for this association'has not yet been explained. It is
also a frequent concoumitant of plural pregnancy; Macafee
(1950) put the iﬁcidence of hydramnios at about 1l.25 per
cent of all pregnancies and reviewed a series of 147
cases. L45.9 per cent of the infants in his series had
some foetal abnormality, anencephaly being the comuaonest.
The perinatal mortality was 55.5 per cent. These figures
refer to total births - mature and preMature - no weight

groups being given,

Placenta Praevia

The perinatal mortality rate associated with placenta
praevia is 45.4 per cent. Browne (1955) stated that L4O
to 50 per cent of deliveries with placenta praevia are
premature. He quoted figrues collected from the reports
6f eleven teaching hosvpitals in Great Britain as showing a
foetal mortality rate of 54.2 per cent. This again included
mature as well as premature infants, Murdoch and Foulkes
(1952) reviewed the cases occurring in the Department of
Obstetrics at Hammersmith Hospital, For the years 1942
to 1951 the foetal loss was only 13.1 per cent and for the

last two yvears of the study - 1950 and 1951 - this had

been/
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been reduced to 6.9 per cent. In this series, uowever,
the nuuber of unbooked admissions was less than 1.5 rer
cent.

iacafee (1945) pointed out that one of the main
causes of foetal wastage in cases of placenta praevia
is prematurity and that this mortelity cen only be reduced
by carrying ‘on the pregnancy to as near term as possible.
Tne foetal mortality for his series (1937 to 1944) wes
23.5 per cent. Donald (1955) referred to liacafee's
great éontribution to the modern management of placenta
praevia in that he advocated expectant treatment, thereby

reaucing the incidence of premature birth.

Cardiac Disease

Here the perinatal wortelity is 36.5 per cent.
Discussing serious hesrt failurein the later months of
pregnancy, Browne (1955) stated that "fortunately, such
patients tend torgo into labour somewhat prematurely, or
at least not to go beyond ter=u." He also favoured
surgical induction of labour after the %7th week providec
cardiac compensatidn had been fully re-esvablished.
Donald (1955) however, stated that there is practically
no place for induction of labour in the menagement of
the patient with heart disesce. He maintained that the
intants are usually rather small and, that as a rule, the

more serious the case, the move premature is labour ligely

to/
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to be. RBarry (1952) was also emphatic - "under no
circumstances should there be any attempt to empty the
uterus during failure. All are now agreed that this is

a most dangerous procedure."

Miscellaneous Factors

Tnis group, with a perinatal mortality rate of
40.2 per cent, includes cases of diabetes mellitus,
severe anaemias, tuberculosis, rhesus incompatibility
and acute febrile illnesses such as lobar pneumonis and
acute pyelitis. Drillien (1947) found strong evidence
that the chronic complications of pregnency, e.g. cardiac
disease, syphilis and anaemia, had en adverse effect on
the birth weight but that the effect wes not so well
established nor of the same magnitude quantitatively as
that observed with the toxaemias snd antepartum haem-
orrhages. Her series from the Simpson lMemorial Pevilion
of the Royal Infirmery, Bdinburgh, was drawn from booked,
primiparous patients. Browne (1955) stoted that there is
a distinct tendency towards premature labour with pyelitis
of pregnsancy. This occurred with 30 per cent of his
cases at University College Hospital éna was thought to be
attributable to high maternal temperature. As regards
tuberculosis, it is generally stated that there is no
tendency towards premature labour or abortion except winere
the tuberculous process is Very acute.

Considering/



60

Congidering rhesus incompeatibility, Lollison,
lourent anc Race (1952) stated that the infant with
hydrops foetalis usually dies in utero at about the 34th
week of pregnancy. Thereafter the onset of labour is
usually premature due to the large siie of the oedematous
foetus and to the enlsrged placenta. (The infant may
of course be heavier than the premature weight limit.)
Diamond (1947) had advocated induction of labour in
sensitised patients with a rising titre of antibody. re
suggested induction 2 or 3 weeks before term to minimize
the risk of intra-uterine death. Mollison and Walker
(1952) however, reporting the results of a controlled triel
into the management and treatment of haewolytic discase
of the newborn, found that while early induction certainly
reduced- the incidence of stillbirth,it led to adspropox=-
tionate increaée in the nuwmber of neonatal deaths, ana
accordingly increased the perinatal mortality. Following
this paper,indhction of labour gradually went out of
favour. The pendulum still swings, however, for Davies,
Gerrard ana Waterhouse (1953) suggested that, in
selected cases, early induction is advaentageous. They
found in tneir series that if a previous child had been
seriously affected then subsequent cinildren woula be
similarily affected in 80 per cent of cases. Trhey felt
that it i: tuerefore reasonsbl , in these circuumstances,
to vractise premature induction - usually =t the 34th to

36th/
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36th week of gestation - unless the father is heterozygous,
Welker end lmurray (1956) were unable to demonstrate such
distinctive family patterns, but during tie last two years
of their study had practised induction at 35 weeks in

- ceses with a history of previous stillbirth due to
hsemolytic disease, where the father was known to be
homozygous Rh positive.

.The main hsazard is of course kernicferus. The
premature infant with icterus gravis is said to be more
liable to develop this complication than the mature in-
fent. Diamond (1947) believed that by immediate ex-
change transfusion the risk of kernioterﬁs had vpeen
grestly diminished, but later he and his colleagues
(Hsia, Allen, Diamond end Gellis, 1952) correlated serum
bilirubin levels with the occurrence of kernicterus, and
performed multiple excheange transfusions in order tolkeep
the bilirubin level below 20 mgm.per 100 ml. Walker and
Neligan (1955) considered that only a small proportion of
cases required a second transfusion - but that it was

mainly required in premature infants.

Multiple Pregnancy

Some authorities consider that one unsatisfactory
aspect of the International definition of prematurity is
thet it does not sllow for the reduction of individual
weights in aultiple births. A twin weighing 5 pounas 1is,

generally/
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generelly speas«ing, at a more advenced stage of developuent
than a singleton of the same welght, and meny worers, in
enalysing premature births, have owitted multiple births

from their series for this reason. But the advantage of

the accepted definition is thet any small infant, irrespective
of the gestation period, will get the special care and
attention he requires, whether he be a twin or not.

From the statistical point of view, to reduce the weight or

to omit twins would be cheating!

Cases of multiple pregnancy frequently go into labour
before term and hydramnios is commonly associcted with
plursl pregnancies, Donald (1955) suggested that the
combinetion of plural pregnancy and hydramnios - even
though it may be of mild cegree -~ causes & degree of
uterine overdistension sufficient to provoke the onset
of premature labour in at least a third of oases.' Accord-
ingly it was decided to include multiple births in the
general analysis of the present study and &lso to consider
them as a sepsrate group.

Four hundred and thirty infants in the series were
the product of multiple pregnancies = an incidence of
22 per cent. Crosse (1952) gave the incidence as 17.2
per cent for all premature births in the City of Birmingham
for the 1l2-month period from July 1948 to June 1949.
sandifer (1944) found the incidence to be 17.8 per cent in
his series of 1,000 premature birthe at Queen Charlotte's

Hospitel,/
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Hospital, London. Wixon (1953) gave the incidence as
15.5 per cent for Uﬁiversity College Hospiteal, London,
for the two-yesr period, 1951 to 1952.

Of the 430 infents in the present study, 51 (11.9
per cent) were stillborn. Of the 379 live births, 82
diead (21.6:per cent,) The perinatal mortality rate was
30.9 per cent. Table 14 shows the total births, still-
births, live births and neonatal deaths grouped according
to weight. Teble 15 contrasts the single live births
and the multiple live births according to weight, the
neonatel deaths also teing slhown. The total births and
stillbirths for single and multiple pregnancies are
shown.in Table 16, and finally, the perinatal mortelity
rates are contrasted in Table 17 and shown in graph form
in Figure VII, It is seen that with those infants weigh-
ing 2% pounds or more, the perinatal mortality rsate is
considerably lower in multiple pregnancy.

Crosse =nd Mackintosh (1954) gave corresponding
figures for the cify of Birmingham for 1952.  (These of
course refer to all premature births, not to a nospital
population.) They stated that the fact that multiple
born prematures have a lower perinatal mortality rate
than the single born is largely due to tiie greater maturity
of the multiple-born infant in relation to its birth
weight.

rultiple pregnency mey of course be associsted with

complications/
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TABLE 14
MULTIPLZ BIRTHS - TCTAL BIRTHS3,

STILL BIRTHS, LIVE BTRIIS

AND NEONATAT DEATHS

GROUFPED

ACCCRD

153G TO WEIGHT

BIRTH WETGHT | romar | strin | TIvE | vEomaTan| STEDHS 2
IN FOUNDS3 . BIRTHS BIRTHS BIRTHS, DZATHS DEATHS
Under 2 1b. 26 | 7 | 19 § 19 25
21b. - 21b. Toz. 23 3 25 24 27
251b. - 21b. 150z.| 24 3 21 | 18 21
31b. - 31b. Toz. 24 | 6 18 5 12
316, - 31b. 150z. | 36 | 4 34 7 1
41b. - 41b. Toz. 78 14 64 3 17
431b. - 41b. 150z.| 97 | 10 87 4 14
51b. - 51b. Boz. 115 4 | 111 1 5
430 | 51 379 82 133
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IO0TAT, BIRTHS AND STILL BIRTHS FOR SINGLZ AND

IABLE 16

PLURAL BORN GROUFED ACCCRDING TC WEIGHT

SINGLE BORN

FLURAL BORN

TOTAL §3TILL

?ﬁRggU§%%GHT ggg%%s%%%%%és BIRTHS, BIRTHS
Under 2 1b. 45 24 (53.3)] 26 ] 7 (26.9)
21b. - 21b. Toz. 70 36 (51.4)] 28 3 (10.4)
2%1b. - 21b. 150z. 97 51 (52.56) 24 3 (12.5)
31b. - 31b. T7oaz. 118 54 (45.8)] 24 6 (25.0)
351b. - 31lb. 1l50z. | 149 62 (41.6)f 36 4 (10.5)
41b. - 41b. Toz. 208 48 (23.1)| 78 14 (18.98)
4%1b. - 41b., 150z. | 259 50 (19.3)| 97 10 (10.3)
51b. - 51b. 8oz. 579 60 (10.4)]115 4 (3.5)
1525 |385 (25.2)] 430 51 (11.9)
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complicetions of pregnancy. In 161 cases (37.4 per cent)
one or more complications were present. Tuese are shown
in Table 18 with the corresponding total births, stillbirths,
live births, desths and perinatal mortality. The toxaemias
of pregnancy were the most frequent complication - 78 cases,
that is in 18.1 per cent of the multiple births. Russell
(1952) reported this association in 20.4 per cent of his
booked hospital cases (both mature a:d premature), and
Bender (1952) gave the incidence as 24 per cent for
similar material, although in his series an elevation of
blood preésure was taken as the sole standerd rtor the
dizgnosis of toxaemia. Aaron and Halperin (1955) however,
found the association with toxaemia in only 5 per cent of
their ceases of multiple pregnancy.

The perinatal mortality is 25.6 per cent for multiple
births associated with toxaemias as compared to 51.6
per cent for single births associated with foxaemias -
a most,striking.differenoe. This lower foetal loss was
also found by Bender. It may well be that a proportion
of the cases classified as toxzemic ere not in fact true
toxaemias of pregnancy. In multiple pregnancy oedena
can be exvlained - entirely or partly - as a result of
pressure due to increased enlargement of the uterus ana
it is conceivable that a rise of blood prescure may be
physiological. Albumenuria, however, is less easily

accounted for.

The/
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TABLE 18

STILL BIRTHS, LIVE BIRTHS

AND NEONATAT. DEATHS GROUPED ACCORDING TO ADDITIONAT

ASSOCTATED MATERNAT FACTORS

|

) ; x 7
TOTAL |3TILL LIVE NECIATAL! STILT BIRTHS
BIRTHS| BIRTHS BIRTHS! DEATHS AND DEATHS
Toxaemias of A
Pregnancy 78 . 12 66 3 20 (25.6)
Placenta % »
Praeviz 12 2 10 4 6 (50.0)
Hydramnios 33 6 27 11 17 (51.5)
Cardiac
Disease 17 1 16 6 7 (41.2)
- Miscellaneous
Factors 29 6 23 6 12 (41.4)
No Apparent
Associated
Factors 269 27 242 51 78 (29.0)
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The other groups with associated coaplications are
probably too small for comparisons to be made.

The methnod of delivery for the multiple births is
considered in Table 19; the total births and perinatal
mortality being shown. There is no significant difference
between vertex and breech deliveries. The other cate-
gories are ﬁoo smell for comment.

BEighty~-two of the infants died. No postmortem was
performed in 5 cases. The autopsy findings &re shown in
Table 20 for the other 77 cases.

The high incidence of asphyxia and intra-cranial -
haemorrhage is noteworthy. One or other was found in
80.5 pexr cent of the cases on whom autopsies were per-
formed. Tre significance of these pathological find-
ings will be discussed later. |

Bender stressed that the object of auntenatal care in
twin pregnency should be to prevent as far as possible
the premature onset of labour. He suggested that all
cases should be admitted to hospital for bed-rest at the
end of the 33rd week of gestation - or earlier in the
presence of additional complications such as toxaemisa.
Russell advised adiission at 30 weeks. Donald (1955)
took a more prectical view. He believes that unless
the patient has had a series of obstetrical disappoint-
wments she ic unlikely to be willing to go to bec for the

legt few weess of her pregnancy. He suggested that cases

of/
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TABLE 19
MULTIPLE BIRTHS - TOTAL BIRTHS, STITL BIRTHS, LIVE BIRTHS3

AND NEONATAT, DEATHS GROUFPED ACCORDING

TO METHCD CF DELIVERY

1

TOTAL ! STILL |LIVE |WZONATAL|{ STILI BIRTHS

BIRTIS! BIRTHS! BIRTHS! DEATHS AIID DEATHS
Spontaneous E
Vertex 226 19 207 52 71 (31.4)
Breech 161 24 137 25 49 (30.4)
Forceps 22 4 18 2 5 (27.3)
Caeéaréam *
Section 18 2 15 3 5 (27.8)
Others 3 2 1 - 2 (66.7)

* Includes 3 guadruplets.
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TABLs 20
MULLIPL- BIRTHS

AUTOPSY FINDINGS IN NZONATAL DEATHS

(82 Infants)

No. of
CASES

Asphyxia 31

Intraventricular Haemorrhage 16

Other Intracranial

Haemorrhage 15
Atelectasis -
Infection 11

Congenital Abnormality -

Rhesus Incompatibility 2
Kernicterus of Prematurity 1
Others 1
"Prematurity" 3
No Autopsy 5

Where two factors were considered %o
be causal the case was included under
both headings.



of triplets should however be strongly urged to co-

over.te in this matter.

The Toxaemias of Pregnancy

' The toxaemias of pregnancy, comprising cases of
pre-eclempsia, eclampsia and accidental haemorrhage,are
frequently associated with the birth of premature infants.
In the present series they form the largest group when
complications of pregnancy are oonsidered.‘ Four
hundred and forty-four of the 1,955 premature infants
in the series were products of pregnancies complicested
by toxaemnia. Of .these, 160 (36.0 per cent)were still—
born. Of the 284 born alive, 49 (17.3 per cent) died in
the neonatal period, and this gives a perinatal mortality
of 47.1 per cent. The totel births, stillbirths, live
births, neonatal deaths end perinatal mortality are suown
in Table 21, where they are grouped according to weight.
The loss of almoét half the iniants shows the seriousness
of toxsemia as a complication of pregnancy. Table 22
shows the total births, stillbirths, live births, neonatal
deaths and perinatal mortslity for pre-eclamusis,
accidental haemorrhage and eclampsia considered separately.

Browne (1950) stated that "the cause of stillbirth
in pre-eclamotic toxaemia 1s placental infarction, with
or without retroplace:tzl haemorrhsge. The retroplacental
heemorrhage and consequent placental ceparation are

believed/
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TABLE 22
PRE—ECLAMPSIA, ACCIDENTAL HARNMCRRHAGE AND BCLAMISIA

TOTAL BIRTHS, STILL BIRTHS, ILIVE BIRTHS, NECNATAT DEATHS

AND PERTNATAL IIORTALITY

¢ []
; - N w b Ty s o T
TOTAL (STILL (LIVE | NECNATAT! PERINATAL
ZATHS (MORTALITY

BIRTHS |BIRTHS BIRTII3 D

Fre- : ‘

eclampsia 253 56 1 195 | 29 87 (33.6)
Accidental

Haemorrhage| 165 88 77 17 105(63.6)

Eclampsia 26 14 12 3 17 (65.4)
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believed to Le due to spasm of the spiral arteries of
the decidua, causing snoxis of the capillaries distal
to the spasm. When the spasm passes off and the blooc
flows again through the injured capillaries, they give
way and retroplacental bleeding takes place. It is
believed that this lethal degree of spasm of the spiral
arteries is.lisble to occur if the systolic blood
pressure exceeds 160 millimetres of mercury."

The toxsemias per se have a marked effect on
lowering the birth weight, presumably cue to placental
damage and insufficiency, but the lowWw weight is frequently
related to the spontaneous onset of lsbour before term or
to early termination of pregnancy either by induction of
labour or by elective Caesarean section. Thus there are
three groups of "toxaemic" babies:

1. Born at term.

2. Born after induction of lgbour, before term, or

born by elective Caesarean section before term.

3. Born after the spontaneous onset of labour

before term.

All, however, are probably suffering from the effects
of placental insufficiency.

Brash (1949) found that the first group - those born
at term - showed a higher incidence of stillbirth and
neonatal death which she attributed to a liability to
asphyxia - presumably associsted with placental danmage.

Drillien/
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Drillien (1947), however, held that, while the toxaemias
have a marked and significant effect in lowering the
birth weight, there is no reason to suppose that they
have any other consequence that can be measured by
means of survival rates. Discussing the induction of
labour she stated that it is of the utmost importance
to carry the pregnancy on as long as possible, with

due regard to the mother's condition. But Carey (1955)
maintained that it is mainly the foetal prognosis which
has to be considered - the risk of intra-uterine death
being balenced against the dangers of vprematurity.

In the present series 248 infants (55.9 per cent)
were born after spontaneous labours. Table 23 shows the
total births, stillbirths, live births, neonatal aeaths
and perinatal mortality according to the mode of termin-
ation of the pregnancy =- spontaneous, by electivé section
or following induction by artificial rupture of the
membranes or by insertion of bougies. The high perinatal
mortality in the spontaneous group (53.2 per cent) is
due to the large number of stillbirths in this group
meny of which were intra-uterine deaths occurring before
the onset of labour. These figures would appear to
argue very strongly agasinst Drillien's contention.

There were 49 neonatal ceaths among the infants born

of toxsemic mothers, a mortaelity rate of 17.35 per cent.,

The autopsy findings are shown in Table 24.  Agein tuaere

is/
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TABLE 23
THE TOXAENMIAS OF PREGINANCY

TERMINATION OF PREGNANCY

STILII LIVE PERTINATAT

TOTAL | BORN | BCRW | DIED MORTALITY
Artificial |
Rupture of
Membranes 147 37 110 23 60 (40.8)
Bougie
Induction 19 7 12 1 8 (42.1)
Flective
Caesarean
Sectiom 30 3 27 6 9 (30.0)
Spontaneous
Labour 248 {113 135 19 132 (53.2)
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TABLE 24
THE TOXAEMIAS OF PREGNANCY

AUTOFSY FPINDINGS
(48 InTants)

NUMBER COF

CASES
Asphyxia 20
Intraventricular Haemocrrhage 38
Other Intracranial ;
~Haemorrhage ! 11
Atelectasis -
Infection 12
Congenital Abnormality 1
Rhesus Incompatibility é -
Kernicterus of FPrematurity i 1
Others _ % -
"Prematurity" é 2
No Autopsy | 3

Where two factors were considered to be
causal the case was included under both
headings.
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is a high incidence oI ssphyxia and intracranisl hsem=—
orrhage in the fatal cases - 79.6 per cent - presumsbly
associcted in many instances with foetal anoxia due to
placental insufficiency.

The management of the toxaemias creates many problems
for the obstetrician. Satisfactory treatment must depend
on a better uncerstanding of the aetiology of the
condition - although there is probably no other problem
in obstetrics towards which more research has been directed.
The accent must be on prevention and the importance of
eerly and adequate autenatal care cannot be too highly
stressed. This has been shown in Sydney where Hamlin
(1952) reported a striking reduction in the incidence of
pre-eclampsia and the eradication of eclampsia in booked
cases ét the Women's Hospital. The incidence in the
Glasgow Royal Meternity and Women's Hospital is very high -
as indeed it is in the West of Scotland generally; this

high incidence can and must be reduced.



MODBS® OF DELIVERY AND MANAGELL BNT
OF LABOUR

Having considered the various factors which may be
concerned in initiating premature labour, it now falls to

examine the effects of labour and delivery on the infant.

MODE OF DELIVERY

With increasing awareness of the potentislities for
survival among premature infants much more attention has
been paid to the influence of the mode of delivery, and
there is some controversy as to which is the safest
method. Diddle and Plass (1942) stated that a
spontaneous vertex delivery witi. an adequate episiotomy
was probably safest although they agreed that & carefully
performed forcewvs extraction enteiled little or no
édditional risk. Becik (1946) slso held that a spontaneous
vertex, with episiotomy, under local anaesthesla, was
the safest wethoa. He pointed out trne fallacy of drawing
conclusions from over-all mortality rates com_ ounded
according to method of delivery, and maintained that the
rates must ve shown for seperate weight groups. In nis
owvn series, tais method showed that breech delivery was
extremely dangerous whenever the child was uwncer 2000
grams in weight. Drillien (1947) ¢lsgo found that breech
delivery hid e congicerobly grester wentage rate then

any/
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any other method. bie maintelied that instrumental
delivery was just as safe as spontaneous vertex delivery.
But Lastman (1951) suggested that the use of forceps
should be sparing.

Crosse (1954) ststed that in her experience it is
only among the larger premature babies that a spontaneous
breech deli&ery becomes more lethal than a spontaneous
'vertex delivery. She pointed out other fallacies which
arise; and stated that in assessing the influence of
any mode of delivery on the mortality rates, it is
essential to exclude births associated witi other factors
which might affect these mortality rates - factors such
as multiple births, congenital malformations of the child
and maternal complications of pregnancy. Thus the high
mortality rate associated Withlpremature inf;nts born by
Caesarean section is partly concerned with tne complications
necessitating this method of delivery.

All infants, live end stillborn, in the series are
classified in Table 25 according to the method of
delivery. The total births, stillbirths, live births,
neonatal deaths and perinatal mortality are shown for
each group. The small grour designated "others" can be
disregarded. It includes such abnorma .ities as partus
corpore conduplicato and scalp traction with Willet's
forceps. The highest foetel loss ir associstec with
breech delivery. These cases were seperated into assist-

ed deliveries/
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MZTHCD OF DELIVERY

TOTAL BIRTHS, STILIL. BIRTHS, LIVE BIRTHS,

NEONATAL DEATHS AND PERTINATAL MORTALITY.

?. B
TOTAL | STILL LIVE N& NATAL; FERINATATL
BIRTHSI BIRTHS | BIRTHS; DEATHS % MORTATITY
Spontaneous ‘ é
Vertex 1402 | 288 1114|207 | 495
(20.5) | (18.6) | (35.3)
Breech 371 1120 | 251 | 66 185
(32.3) ! (26.3) (50.1)
Forceps 54 0 46 9 17
(14.8) (19.6) (31.5)
Cgesarean
Section 111 5 106 19 24
(4.5) (17.9) (21.6)
Others 17 15 2 1 16
(88.2) (50.0) (94.1)
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deliveries and manual deliveries and the perinatal
mortality rates are shown according to weight in Table

26, which also includes the spontaneous vertex deliveries.
Beck (1946) suggested that mortality rates for each
method(of delivery should be contrasted with the over-
all mortality for a series. Figure VIII shows this for
spontaneous Vertex, assisted breech and manual breech
deliveries., It will be noted that the mortality is
higher for manual breech deliveries in all weight groups.

The perinatal mortality rates for the present series
end that of Diddle end Plass (1942) are shown together
in Table 27. With the excention of the Caesarean section
group the two series are remarkably similer -~ notwithstand-~
~ing the fact that the American series commenced twenty-
two years before the one under discussion.

The excessive foetal loss with breech deliveries in
premature infants can be explained by the frequency of
technical difficulty with the delivery of the after-
coming hes&d. The proportionately smaller breech does not
dilate the cervix sufficiently to allow easy passage of
the head. As with any breech delivery, the cord circul-
ation becomecs impaired during delivery and even this
transitory asnoxia may predispose to intracranial haemorr-
hage. In considering the ctses of manual breech it muet

be remembered thet this tvpe of delivery is generally

necessary because of some complicatiug factor such as

ante~partum/
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TABLE 26

METHOD OF DELIVERY

PERTINATAT MORTALITY RATE FOR STONTANEQUS VERTEX

-
?

ASSISTED BREZECH AND IIANUAT, BRESECH

GROUTED ACCCRDING TO wsIGHT

STONTANECUS) ASSISTED | MIANUAL
BIRTH WEIGHT VERTEX BREECH BREECH
IN_POUNDS 1402 cases |270 casesj10l cases
Under 2 1lbs. 100.0 100.0 -
21b. - 21b. Toz. 95.5 100.0 100.0
2z1b. - 21b. 1l50z. 87.0 100.0 100.0
31b. - 31b. Toz. 72.2 75.0 80.0
341b. - 31b. 1l50z. 54.9 46.7 54.5
41b. - 41b. Toz. 25.5 36.4 45.5
431b. - 41b. 150z. | 22.4 31.1 30.0
51b. - 51b. 8oz. 10.7 15.5 29.0

35.3 5L.5 46.5




FIGURE  VIIT
PERINATAL MORTALITY IN WEIGHT GROUPS

SERIES MORTALITY CONTRASTED WITH MODE OF
DELIVERY

SPONTANEOUS 'VERTEX DELIVERIES

100
D SERIES PERINATAL MORTALITY
x>
EE 729 VERTEX
< J K]
23 so -2 PERINATAL MORTALITY
€ o
a o
= : .
2/,-3 3-3A 3h-4 4-4/ 4h-5 5-51
WEIGHT IN POUNDS
100 SSISTED BREECH  DELIVERES
SERIES PERINATAL MORTALITY
-
hite R\ ASSISTED BREECH
23 so NN PERINATAL MORTALITY
« =
w3
>3
UNDER 2- 2% 24-3 3-3% 3%-4 4-4% 4Kh-5 5-5%
2 WEIGHT IN POUNDS
MANUAL BREECH DEUVERIES
100 -
SERIES PERINATAL MORTALITY
E et MANUAL BREECH
s 3 so PERINATAL MORTALITY
E g 308

2Ah-3 3-3% 3A-4 4-4Nn 44— 5 5-5%

UNDER 2-~-2%
2 WEIGHT IN POUNDS
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TABLE 27

COMPART BON OF PERINATAL MORTALITY ACCORDING TO
MODE OF DELIVERY - PRESENT SERIES

AND DIDDLEZ AND PLASS

PERINATAL
NUNMBER OF CASES MORTALITY
Present Fresent
Series Diddle | Series Diddle
Srontaneous
Vertex 1402 631 495 213
(35.3) | (33.8)
Breech 371 117 186 53
(50.1) | (45.2)
Forceps 54 60 17 18
(31.5) (30.0)
Caesarean
- Section 111 21 24 11
, (21.6) (52.4)

NOTE. The weight range for Diddle and Plass was
700 G. to 2499 G.

Their series was from lst July 1926 to
30th June 1941 and all sections were prior
to July 1938.
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ante-partum haemorrhage or a prolapsed cord, and that

a genersal anaesthetic will have been required. Beck
(1941) may perhaps be quoted here. TWriting of premature
infants he said: "In some instances the paediatricians
have even gone so far as to tell the obstetrician how he
should deliver these individuals. When such a state of
affairs is reached, it is time for us obstetricians to
review the situstion seriously and correct our own short-
comings before those who are less competent attemnt to

correct them for us."

i

Fortunately tiere is now a growing interest among
obstetricians regarding the welfare of premature babies
and also a growing co-operation with their paediatric
colleagues.

The autopsy findings sre siiown in Table 28 according
to the method of delivery. The exact classification of
"gsphyxia," "intraventricular heemorrhage" and "other

intracranial haemorrhage" will be discussed in the section

concerning neonatal deaths,

AVAT.GESIA AND ANAESTHESIA

Almost every writer on the subject of the manasement
of premature labour states trat the ad:inistration of
analgesic drugs snd anaesthetics should be withheld or
minimized, (Taylor, Phalen and Dyer, 1949, Bundesen, 1953,
Cole (1954) and Donald, 1955) but, as Bourne end illiams

(1948)/
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TABLE 28

METHOD OF DELIVERY — AUTOPSY FINDINGS

302 cases

[cams

SPONT. BRZECH :
VERTEX ASSISTED!IAFUAL FORCEFPS!|SECTION || TCTAT
Asphyxia 68 14 4 4 12 102
Intraventric.
Haemn. 53 & 4 - 1 *656
Cther
Intracranial
Haem. 17 12 4 2 2 37
Atelectasis 5 - - - - 5
Infection 38 7 1 2 2 50
Congenital i
Abnormalities | 10 2 - - 1 13
Bhesus
Incompatibil-
ity 4 1 - - - 5
Kernicterus
of
Frematurity 4 - - - - 4
Others 1 - 1 - - 2
"Prematurity" 8 4 - - - 12
No Autopsy 10 4 1 1 | 2 13

i

* In addition,

one infant delivered after application of
Willett's Forcers.
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(1948) remind us, every prognant women now ex ects somee
thing to be done for her relief during lasbour. Cole
(1954) ststed categorically that sedatives and general
anaesthetics cannot be given to the mother without affect-
ing the baby. Taylor, Scott and Govan (1951) and Taylor
(1954) showed thet the premature infent, during its first
hour of 1ifej is less gble to oxygenate its blood in &
fifty to sixty per cent oxygen atwmosphere than is the full
term infent. They suggested that this disability should
not be further increased by drugs given to tle mother.
In view of recent knowledge on the aetiology of retro-
lental fibroplasia (Ashton, Ward and Serpell, 1953%) this
may even be considered t co high a concentration for safety
with the smaller infants. It is now generally accepted
thaf infants weighing less than four pounds ssould not be
given more than a 40 per cent concentration of oxygen and
that the use of oxygen should be for as short & period
as possible. It is now recognised that, although the
very small infants may require to be nursed in incubators
for days, or even weeks, it is neither necessary nor
desirable to administer oxygen for more than a few days.
With regard to scdetion and snalgesiea, Clifford
(1953) may be quoted: "Those old enough to remember and
young enough not to have forgotten, will recall that in
the pre-analgesis—anaesthesia days of home delivery the

need to resuscitate the product of a norual pregnancy

and/



and delivery was a rare occurrence. lMost of these

babies cried lustily as they crossed the verineum,"
Certsinly pethidine and "gas" ~and-air anclgesia,

properly used, have a minimal effect on the child, but

- effect there undoubtedly is, and with very swmall infants,

or in the presence of an anoxia-producing complication,

such as antepartum haemorrhage or interference with the

cord circulation, the sumnation of the effects may lead

to serious asphyxia. It is sometimes not appreciated,

moreover, that a sedetive can exert a harmful effect on

the émall infant while in utero - as well as at the time
of its birth.

In America the conduction methods of relief of pain
in 1abour'have become popular in some centres (Masters anc
Ross, 1949) as has locsl anaesthesia, but these techniques
have been slow to gain approvael in this country. Cer=-
tainly conduction anaesthesia requires a nighly trained
operator and much supervision, but wore use might be nade
of locgl anaesthesia. As fer as general anaesthesia is
concerned, Clifford (1955) maintained that "under no
circumstances should cyclo-propane be used because of
the foetsl anoxia it produces." There has bteen consider=-
able controversy recently as to the ideal anaesthetic
technique for use in obstetrics, (Crawford, 1956,
Coleman end Day, 1956) and on this subject the Bditor of

the British Journal of Ansesthesia (1956) asks: ™iho
shall/
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shall decide when doctors disagree?"

There is now availeble an antidote to pethidine and
morphine in the form of n-allynormorphine ("Lethidrone"
or "Nalorphine") which may be given to the infant at birth.
But while this drug may have a dramatic effect in some
cases, the situation can arise where, other factors being
in operation, the cause of the anoxia may not be
definitely attributable to the effects of the sedative,

With regard to the present seriss of intents, however,
nalorphine was not available for use. The custom in the
hospital was (and is) to maike free use of sedatives and
inhalation analzesia -~ the popular regime being the intre—
muscular injection of pethidine combined with gas-—and-air
anslgesia. It has, unfortunately, not been found
practicable to assess in retrospect the effect of the
various drugs used on the condition of the premature
infants in the series. However, only 180 cases of the
1519 live births in the study had no sedation, &analgesia
or general anaesthetic during labour. That is to say,
88,2 per cent had been given some form of medication.

Potter (1952) is of the opinion that in most reports
dealing with the effects of analgesics and anaesthetics
on the production of foetal anoxis, it is impossible to
separate the effect of wmedication from other factors
concerned with labour end delivery.

It/



94

It would seem reasonable, however, to give miniuwal
sedeation during premature labour. Generally the patient
herself will co-operate when the reason is explained to
ner.,  According to Judd (1954) the acceptance of dis-
comfort will be met gladly in most instances. During

the past few months this policy has been adopted in the
Glasgow Royal Maternity and Womcn's Hosgital.‘ This is
not a subject which can readily be investigated by means

of a controlled series, but there has been general agree-
ment that the results have been most gratifying.
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PATHOLOGICATL CONSIDERATIONS

If progress is to be made, it is obviously of the
greatest importance to ascertain the cause of death in
stillbirths and neonatal deaths. But the observation and
~ assessment of pathological and histological abnormalitics
in posimortem examinations of such cases requires consid-
erable experience and there is not yet universal agreement

on the siznificance of certain findings.

NEONATAL,  DEATHS

Of the 1,519 liveborn premature infents in the series,
302 died in the neonatsl period, giving a neonatsl mortal-
ity of 19.9 per cent. Autopsy examinations were carried
out in 284 cases and the findings are shown in Table 29,
Where more then one factor was thought to be concerned tne
cases were included under voth headings.

In the clasgification adopted, cases designated
"asphyxia® had norconcomitent intrscrenial hsemorriage.
Cases of intraventricular heacuorrhage, although certainly
associated with asphyxia, have been cleassified separately.
The group recorded.as "other intracranial haemorrhage"
congisgts mainly of cases.with subdural haeuorrhage from
tentorial tesrs, but includes & few cases of sub-arachnoid
haemorrhage which mey be either asphyxiasl or trazuuatic
in origin. The group clacsiiiea as‘"pramaturity", with

one/
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TABLE 29
NEONATAL DEATHS - AUTCPSY

FINDINGS

NUMBER

AUTOPSY FINDING OF CASES
Asphyxia 102
Intraventricular

Haemorrhage 67
Other Intracranial

Haemorrhage 37
Atelectasis 5
Infection 50
Congenital

Abnormality 13
Rhesus

Inconpatibility p)
Kernicterus of

Prematurity 4
Others 2
"Prematurity" 12
No Autopsy 18
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one exceution, is composed of infants weighing less

than three pounds. "Others" consists of one case of
liver necrosis and one of congenital syphilis. In Table
50 various categories are classified according to weight
~in pounds.

The autopsy findings will now be considered in

detail.

Asphyxia and Intraventriculer Haemorrhage

Signs of asphyxia were present in 102 cases and if
the 67 cases of intraventricular haemorrhage sre included,
the total becomes 169 - or 56.0 per cent of all the
autopsies. The weight groups for asphyxia and intre~
ventricular haemorrhsge are shown separately in Tables 31
and 32, and combined in Table 33. The age at death is
of interest.and_is shown for the combined group in Table
34. 1t isAseen that intraventricular haemorriage was
found mainly in infants weighing less than 4% pounds.
Also, if the:two groups are considered togcther, T75.7 per
cent of théée deaths occurred within forty-eight hours of
birth, The asphyxial process may be present before or
during labour, or at birth, or may arisc after birth in
essociation with deficient pulmonary function. Potter
(1952) observed that by far the most common cause of death
in premature infents wes ebnormal function of the lungs,

and that the smaller the infant the less was the pulumonary

reserve/
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TABLE 31

CASES OF ASPHYXIA — WEIGHT GROUPS

R t s g ] v ¥
Weight g |
in ‘Under @ 2 - A A ¥%-- 4 - 4% - 5 -
Pounds 2 Ibs.! 21b.7 21b.15 | 31b.7 31b.15| 41b.7 41b.15! 51b.80z.
No. of .
Cases 13 14 21 14 11 11 . 8 10
TABLE 32
CASES OF INTRAVENTRICULAR HAEMORRHAGE - WEIGHT GROUPS
5 k3 i i
Weight , o :
in Under |2 - 25 - 3 - 3% - 4 - 45 - |5 =

Pounda 2 1bs. | 21b.7 21b.15 | 31b.7 31b.15 41b.7 : 41b.15§ 51b.80z.

H
]

i

No. of 5
Cases 12 17 13 9 8 5 3 -




CASES OF ASPHYXIA AWD INTRAVENTRICULAR

100

TABLE 33

HAEMORRHAGE - WEIGHT GROUPS

i i ! ]
f:lght Under 2 - 25 - 3 - 35 - 4 - 45 - 5 -
Pounds 2 lbs, | 21b.T7} 21b.15 %31b.7“ 31b.15 ! 41b.7 | 41b.15 | 51b.8oz.
i
No. of : %
Cases 25 31 i 23 19 16 11 10
TABLE 34

CASES OF ASPHYXIA AND INTRAVENTRICJILAR HAEMORRHAGE

AGE AT DEATH (169 cases)

" Under 24 - 481 3 -7 Vover 7
24 hours | hours days days
83 45 38 3
(49.1) (26.6) | (22.5) | (1.8)




101

reserve on which it could depend. Thus the »remature
infant is very licble to ve affected by what may be called
"the anoxic circle". Birth asphyxisa, which may be due to
several factors,depresses the cerebral respiratory centre
and results in poor lung function which in turn prevents
any improvemgnt in oxygenation. EBven if the infant is
healthy at birth, intra-pulmonary complications are liable
to develop and, with a sudden or gradual development of
anoxia, lead to a depression of the vital cerebral centres.
'Macgregor (1946) noted that intraventricular haemorr-
hage is an entity occurring almost entirely in premature
infants. She found it most frequently in those dying on
the first day of life end she suggested that the sub-
ependymal haemorrhage is associated with birth asphyxia
and that the rupture through the ependyma into the ventri-

cular cavity is delayed for some hours.

Other Intracranial Hsemorrhage
This was found in 37 cases and wes generally subdural,

in association with tentorial tears. Reference to Taeble
28 shows that it occurred in 16 cases of breech delivery

and in 17 cases of vertex delivery.
Although bleeding from tentorial tears is generally
ascribed to birth trauma, the process will certainly be

encouraged by asphyxia with venous engorgement. locgregzor

(1946)/
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(1946) stated that it resulted directly from trauma but
Potter (1952) thought it probeble that the origin was
asrhyxial. Clifford (1953) stated that intracranial
haemorrhage resulting from birth trauma has practically
disappeared from moaern obstetric practice.

Again the process is not clear - since asphyxia with
venous engoréement will encocurage haemorrhage, and primary
haemorrhage will tend to initiate a state of asphyxisa,
there must often be a vicious circle created. Certainly,
tears in the tentorium may be found at autopsy with
minimal haemorrhage and;on the whole, it would seenm
highly probably that if haemorrhage occurs, asphyxia has
been present.

Subarachnoid haemorrhage - unless as an extension of
gross ventricular haemorrhage - is generally of minor
degree and is said by Potter (1952) to be due to
extravasation of cells in the areas around the major blood
vessels,

It may be physiologically acceptable, then, to con-
sider these three groups - asphyxia, intraventriculer
haemorrhage and other intracranial haemorrhage - as one,
with =zmoxis as the common factor, and this combination is
now referred to as the aspnyxial group. Table 35 shovs
the weight cistribution for the group of 206 cases and
Table 36 gives the age at death. It is then seen that

50 per cent of these cases are associsted with deaths

occurring/
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TABLE 35
ASPHYXTAL GROUP

- WEIGHT GROUPS

(206 cases)

V;:ight Under  2lb.-! 25 = 3lbe- 35 - 4lbe= 45 ~ | 5lbe—
Pounds 2 1bs. | 21b.7 | 21b.15 3311@.7 1 31b.15 | 41b.7 | 41b.15{ 51b.80z.
L
Noe. Ofr I |
Cases 30 37 £ A 22 14 15
TABLE 36
ASPHYXIAL GROUP — AGE AT DEATH
= Under 24 - 48 ] 3 -7 | Over 7
24 hours | hours days days
103 55 45 3
(50.0) (26.7) | (21.8)| (1.5)
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occurring during the first twenty-four hours after birth
and a further 26.7 per cent with desths on the second day.
In only 3 cases had the infents survived for longer than
seven days and in two of these cases there was a concomitant

broncho-pneumonia, which possibly was the lethal process.

Atelectasis

This is not now regarded as a causepf death but is
considered to be the result of other pathological processes
~ Potter and Adair (1939). Smith (1946) maintained that
the usé of the term atelectasis had only caused confusion
since "the lungs of all infants must be atelectatic at
birth and persist in being more or less so for varying
periods of time". He considered that the distinction
between physiological and pathological atelectasis could
only be drawn with difficulty and "perhaps had best not
be drawn at all". Potter (1953) may e quoted: "Atel-
ectasis is a descriptive term indicating the absence of
air in the lungs, but it is not a diagnosis of a pathol-
ogical entity and as such should not be considered &
specific ceuse of death."

lMention may be mede here of hyaline membrane. It
seems strange indeed, writing in the year 1956, to find
no mention of this fascinating condition when attempting to

classify a series of neonatal deaths in premature infants.

CGlaireaux/
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Claireaux (195%) found the memprsne in 29 per cent of a
- series of neonatal ceaths ena Potter (19%2) held thsat it
wes the most important singlec cause of death in the
Chicago Lying-in Hospital. Donalc (1954) observed 133
cases of respiratory difficulty in newborn infants, of
which 57 died. In 26 of these fatal cases, (45.6 per
cent), hyaliﬁe meumbrane was found at necropsy - either
alone or associsted with intraventricular haemorrhage.
Undoubtedly the condition must have been present in many
cases 1n the present series.

If the syndrome is fascinating it is because there
is as yet no agreement as to the aetiology and treatuent,
although the clinicel picture is a familiar one in a
prewature baby unit. Bruns and Shields (1954) and
Stevenson and Laufe (1955) claimed to have proauced
hyaline-like membreanes in guinespigs - in the one case
by tie administration of high oxygen concentrations and
in the other by tracheal injection of plasma mixed with
sediment from amniotic fluid. Potter (1953) mainteined
that death occurred as & result of congestive pulmonary
failure. TLendrum (1955) suggestec that the clinical
picture mwould orainarily suggest heart failure oveiloading
mainly the pulmonary circuit - failure of tne left heart."
In this most interecting paper he referred to the sudden
increase in effort requirea by the 1oft heart efter bLirth

and/
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and suggested that any failure to respond will result
in congestion of the pulmonary vessels with possibly a
filtretion of serum from the capillaries to the alveolar
walls and alveolar spaces. He postulated the occurrence
of a cycle of increasing pulmonary oedeme causing an
increasing anoxia of the left ventricle and leading
eventually to a complete failureof the over-burdened
left heart. Gitlin and Craig (1956) found the membrane
to be composed principally of fibrin and postulated that
following effusion from the pulmonary circulation, there
is conversion of fibrinogen in the effusion to fibrin which
then forms the membrane.

These concepts df the disesse process are of
particular interest since the tendency has been to regard

the pulmonary lesions as primary.

Infection

Infection was found in 50 cases at autopsy.
Teble 37 shows the age at death of these cases snd the
type of lesion and associsted conditions are shown in
Table 38. Only 8 per cent of the infections occurred
in infants oying during the first 48 hours, which is in
direct contrast to the asphyxial group. Figure IX
contrasts the age at d(eath for these two main groups.

This alteration in disease processes with Length

of extra-uterine life is of grest interest and is in

accordznce/
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TABLE 37
INFECLITON - AGE AT DEATH

Under 24-48 |3 = 7 |Over 7
24 hours |hours | days |days

3 1 17 29
(6.0) | (2.0) | (34.0)| (58.0)
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TABLE 38
CASES OF INFECTION - TYPE OF LESION

i NO. OF
DIAGNOSIS CASES

3roncho—pneumonia Y {

Broncho-pneumonia with i
Erythroblastosis i 1

Broncho-pneumonia with
Intracranial Haemorrhage | 1

Broncho-pneumonia with i
Intraventricular
Haemorrhage ! 2

Broncho-pneunonia with
Kernicterus of
Prematurity : 4

Broncho-pneumonia with
Meningitis

Meningitis ; 1

Meningitis with
Pericarditis

Septicaemia

e
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accordance with the findings in all similar series.

“otter (1952) found that when a vremature intant dies more
then 72 hours after birth, pneumonia is the most frequent
cause, the infection in such instances being usually
postnatal in origin. Morisom (1952) pointed out that

while infection is important throughout the whole neonatal

- period, its importance as a cause of death increases as

the "acute disturbances associsted with birth are sur-

mounted."

The aiagnosis of pneumonia, both during life &and

at autopsy, frequently presents difficulties. Macgregor

(1939) in a study of 541 consecutive neonatal deaths and

stillbirths found inflammatory chenges in the lungs in 177

cases of which 77 were premature infants. She classified

these inflammetory cihanges into the following four groups:

1. Pneumonias associcted with aspiration of contents of
the amniotic sac or the vagina.

2. Pneumonias associcted with other pulmonary conditions
due to stresg &t birth - these being atelectasis and
pulmonary haemorihage.

3. Postnatal respiratory tract infections -

a. Bronchopneumonia.,

b. Asviration ynieumonia - aspiration of milk curd
or other gastric contents.

C, Broncnitis.

G Terwinal hypostatic pnewmonia.

4./
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4, Heematogenous infection where the involvement of the
lungs wes secondary to a generalised septicaemia.
She stressed the importence of "neonatal hygiene,"
since infection contracted after birth must come from
the infant's environment and should therefore be prevent-
able. The same author (1948) maintained that many of
the cases of pneumonia occurring in the first few days were
primarily due to anoxisa, the resulting atelectatic lung
being a suitable medium for the growth of organisums.
Potter (1952) described the following types of
pneumonisa in the neonatal period:
1. Intrauterine pneumonia -~ cccurring in stillbirths and
in infants dying during the first few days after birth.
2. Bronchopneumonia - in infants more than a few days
old.
3. Lipoid pneumonia - following regurgitation and
aspiration of milk.
4, Superimposed bneumonia in cases of hyaline membrane.
Both workers stressed the importance of bacteria in
the ammiotic fluid with consequent aspiration into the
foetal lung, and Potter stated that it is surprising tnat
foetal lungs do not become infected more comuonly.
Judd (1954) said that in premsture labour a broad-
spectrum antibiotic should be given to the mother if the

nembranes/
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membranes have been rurtured for more than eight hours
or if she has an elevation of temperature - and
Posgsibly even in an otherwise uncomplicated long labour.
Newly born infants are particularly susceptible to
certain common micro-organisms of relstively low pathogen-
icity - in particuler to the staphylococcus aureus and
to coliform Bacilli. wven with the most elaborate pre-
cautions, minor staphylococcal infections tend to occur
in maternity hospitals. (In recent years, an alarming
feature of staphylococcal infections in institutions has
been the increasing incidence of penicillin-resistent
strains, but this was probably of less importance during
the years of the survey.) The denger of a minor infect-
jon in one infant - or in a mother, nurse, doctor or
vigitor - is that it may be transmitted and become a
fulminating infection in a premature infant. Meningitis
is uéually associated with a generalised septicaemia,
The umbilicus is thought to be the most frequent portal
of entry and the infecting organism a coliform bacillus.
This condition is well reviewed by NMorison (1952).
Bpidemic diarrhoea of the new-born is to be dreaded
in any institution. There were no deaths attributed to
this cause in the survey and fortunately the Peedistric
Unit has been free from this infection for many yesrs.

Thisg is certainly cue to the ~igh standard of nursing

which/
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whicn is maintained - and maintained without the assist-

ance of a central milk kitchen in the hospital. °
Macgregor (1955), reviewing two series of nconatal

deaths from the Simpson Memorisl Pevilion in Edinburgh,

found that gastro-enteritis and thrush were not found

in the second series which referred to the years 1949

to 1953. She noted the large increase in ceaths

attributed to "uncomplicated anoxia and hyaline membrane."

Congenital Abnormality

There were 13 neonatal ceaths in infants with gross
congenital abnormalities. These are detailed in Table
39. Morison (19523 stated that about half of the total
foetal and neonatal deaths due to congenital malformations
affect the nervous systen. In this series the figure is

!

61.5 per cent for the neonatal desths.

Rhesus Incowpatibility

Five premature infants with erythroblastosis foetelis
died during the four-year period. All had replacement
transfusions. One died during the transfusion and two
shortly afterwards. The fourth end fifth were twins
weighing three pounds, one ounce, and three pounds.
The first twin died on the sixth dsy from broncho-

pneumonia and the sccond at the age o seven hours,

presumably/
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TABLE 39
NEONATAT, DEATHS - TYPES OF CONGENITAL ABNORMALITIES

NO. OF

DIAGNOSIS CASES
Anencephaly 2
Iniencephaly 1
Hydrocephaly 3

Hydrocephaly, Harelip, Cleft
Palate and Absence of Radius
and Ulna 1

Klippel-Feil Deformity with
Para-oesophageal Hernia

Myelo-meningocele

Polycystic Kidneys

=) ENY T

Mongol with Hydronephrosis

Harelip and Cleft Palate
with "atelectasis") 1
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Presumably frowm the co-existing tentorisl tear with
cerebral haemorrhsge.

As previously noted, erythroblastosis in the prematu.e
infent is an additional haszarad. Replacement transfusions
are essential in affected infants to prevent kernicterus
but the procedure puts an additional strain on small
infants during the period of adaptation to extra-uterine

existence,

Kernicterus of Prematurity

There were 4 cases of kernicterus of prematurity,
all being associated with bronchopneumonia. It is now
recognised that this condition occurs in the absence of
rhesus incompatibility in premature infants. (Aidin,
Corner and Tovey, 1950,.Govan and Scott, 1953) Recently,
Allison (1955) has reported the association of kernicterus
and haeemolytic ansemia with the injection of Vitemin K
analogue which he found to produce haemolysis in rats
aceprived of Vitamin I, Similar findings were noted by
Moore and Sharmem (1955.)  TFollowing this work the
report of Laurance (1955) is of particular interest. He
related the experience in tue Derby Premature Baby Unit
where, following on an iucrease in the routine dosage of
"gynkavit," six infents died of kernicterus of prematurity.
During the years of the present study "Synkevit" wes used

routinely in the tr=zctment of the premature in-ants,

aoses/
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doses of 5 mgm. being given at birth and occesionally
being repeated once. As far as is known, no ill effects
were seen. Its use for prophylactic purposes wes,
however, gradually discontinued during the year 1953.

It is now recognised thét injections of as little: as

1 mgm. will suffice to taise a low prothrombin index to

normal,
THE AGE AT DEATH

| The age at death has already been discussed for the
asphyxial group and for those infants dying from infection.
Taeble 40 shows the age at death for all neonatal deaths
according to the‘autopsy findings and Table 41 shkows the
age at death according to weight for all the cases.

This table shows that 43.7 per cent of the deaths

occurred on the first day and a further 20.5 per cent

on the second daj. In other words, 64.2 per cent -
almost two thirds ~ of the neonatal deaths occurred within
forty-eight hours of birth. Greenhill (1947) suggested
that the first fifteen minutes after birth is the most
dangerous perioa of life.

Bundesen (1953) reviewed the "natal day" deaths in

the City of Chicago and described them as the long-neglected

field of infant mortslity. Comparing the rates for

Chicago/
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TABLE 40
AGE AT DEATH ACCORDING TO AUTOPSY FINDINGS

7’

i

’

‘Under | 24-48 3 - 7 Over 7

24 hrs.ihours days days

Asphyxia 54 30 ' 18 - 1102
Intraventricular

Haemorrhage 29 15 20 3 67
Other

Intracranial
Haemorrhage 20 10 7 - 37
Atelectasis 5 - 1 - 6
Infection 3 1 17 29 50
Congenital

Abnormality 9 1 - 3 13
Rhesus

Incompatibility 4 - 1 - 5
Kernicterus of

Prematurity - - 3 1 4
Others 1 - 1 - 2
"Prematuri ty" 9 102 - 12
No Autopsy 4 4 6 4 18
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TABLE 41
AGE AT DEATH ACCORDING TO WEIGHT

E]

1244813 - 7

]

Eglzdlelgursj hours*g days gg;ﬁ ’

Under 2 1b. T e
21b. - 21b.7oz. 23 13 13 s 55
231b. - 21b.150z. 20 12 17 11 | 60
31b. - 31b.7oz. 13 & 11 10 42
331b. - 31b.150z. 13 5 9 5 | 32
41b. - 41b.7oz. 12 10 5 - a7
431b. - 41b.1l50z. 10 5 8 2 25
51b. - 51b.80z. 9 5 1 4 3 |21

132 62 |7 37 3302
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Chicego for the years 1912 and 1952 he showed that during
that forty-year period there had been practicelly no
recuction in the mortality on the first dey. He ascribed
70 per cent of the early deaths (mature and premature) to
"abnormal pulmonary ventilation™ and injuries at birth.

Ssmith and Cook (1955) said that approximstely 15 per
cent of prewmature infants die in the neonatal period and
usually within the first forty-eight hours. They suggested
that the later the death, the more likely is it to be
preventable. Dunham (1952) however, studying figures for
premgture births for the United Steates of America as a
whole, suggested that more infants ace now being saved on
the first‘day, only to die in the first week. But Wile
(1953) seid that, except for those with serious conger.itel
anomalies, premature infants who now survive more than
four days will most likely continue to do so. He emphasised
the importance of “"pediatricaelly-minded obstetricians and
obstetrically~minded pedistricians!”

It is of interest to compare the age et death of the
infents in the present series with the similar figures from
the hospital for the years 1939 and 1954. Table 42 shows
the total preuature live births and neonstal deatlis for
these years with similar fi:ures for the years 1949 to 1952.
Tne age at death is also showm. Although the neonatal
mortality rate has been halved, the percentage of the deatis

occurring on the first day has slmost doubled, whereas tne

percentage/



TABLE 42
COMPARISON OF TOTAL LIVE BIRTHS, NEONATAL DEATHS
AND AGE AT DEATH FOR 1939, 1949 - 1952 AND 1954

NEONATATL __ DEATHS

L poTAT, TTOTAT TUNDER ' 24 — 48 3 — 7 1 OVER 7

LIVE 24 HR. HOURS DAYS DAYS
BIRTHS ; -
1939| 449 146 58 - 18 29 n
(32 5) (39.7) (22.3) (19.9) (28.1)
1949 E f X |
1519 1302 132 62 71 37
1952 (19.9): (43. 7)' (20.5) [(23.5) | (12.3)
, ; ! i
1954| 378 61 ] 8 5
(16.1)‘(68.9)i (9.8) 3(13.1); (8.2)
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percentage dying after one week has dropped from 28.1
per cent in 1939 to 8.2 per cent in 1954. Although nany
factors are concerned, the diminution of morbidity and
mortality from ipfection is undoubtedly the main cause in
the letter group. These percentages are shown in graph

form in Figure X.
STILLBIRTHS

Of the total of 1,955 premature infants in the
series, 436 (22.3 per cent) were stillborn, The total
births and stillbirths were shown grouped according to
weight in Table 5. Under 3% pounds the loss is fairly
constant for each group, and as the weight then incresases,
the rate falls accordingly.

The causes of, or factors associated with, stillbirth
are meny and varied. There may be sn inherent defect in
the foetus, it may be affected by maternal daisease -
particularly the toxsemias of pregnancy - or it mey be
asphyxiated by some interference with its circulation during
labour or delivery. In Table 43 the numerous associated
factors are reviewed. In seversl infants two Tfactors
co-existed and the case was then included under both
headingse.

The major groups are the toxaemiss of pregnancy,
hydramnios end congenital abnormalities.

The/
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FIGURE A

NEONATAL MORTALITY RATES AND AGE AT DEATH
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TABLE 43
STILL BIRTHS — ASSOCIATED FACTORS

Toxaemias of Pregnancy 160
Multiple Pregnancy 51
Placenta Praevia 25
Hydramnios . 102
Cardiac Disease é 8
Rhesus Incompatibility E 11
Congenital Abnormalities g 116
Prolapsed Cord 12
Velamentous Insertion of

Cord 1
True Knot in Cord 3
Cord Round Neck 3
"Asphyxia 9
Tentorial Tear 8
Macerated Foetus - Cause

Unknown 8
Intra-Uterine Death Before
Labour - Cause Unknown 24




14

The Toxasemias of Pregnancy

m = A s
The adverse effects of the toxaemias on the foetus

heve veen discussed in the previous section,

Congenital Abnormalities

| In 116 of the stillborn infants (26.6 per cent)
thére were gross developmental anomalies present. These
are classified in Table 44. In 102 cases (87.9 per cent)
the abnormality was of the nervous system. This assoc-
iation has been referred to in the section on neonatal
deaths. lMacgregor (1946) maintained that interest in
these abnormalities must be embryological, rather then

pathologicel or clinical.

Hydramni.os

the
In 102 cases of/436 stillbirths (23.4 per cent)

there was an association with hydramnios. This was

related to foetal abnormality in 86.6 per cent of cases.
Table 45 classifies the cases of hydramnios. In four
cases paracentesis had been carried out and in A5 cases
the membranes were artificially ruptured. The high

incidence of anencephaly has been referred to by Potter

(1952.)

Other Groups

In/
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TABLE 44
STILL BIRTHS - CLASSIFICATION OF MAJOR

CONGENITAT, ABNORMALITTES — 116 CASES

AﬁENCEPHALY - 75 cases

Anencephaly 56

Anencephaly + lMeningocele 11

Anencephaly + Meningocele + Exomphalos 4
Anencephaly Exomphalos 2

Anencephaly Cleft Palate 2

+ 4+ +

HYDROCEPHALY - 23 cases

Hydrocephaly 15
Hydrocephaly + Meningocele 6
Hydrocephaly + Multiple Abnormalities 2

ENCEPHALOCELE 1 MULTIPLE DEFORMITIES 1
INIENCEPHALY 3 MONSTER 1
ACHONDROPLASIA 3 RENAL LESIONS 3
EXOMPHALOS 3 Hydronephrosis 1

: Polycystic Kidneys 1
MONGOL 2 Abgence of Kidneys 1
DIAPHRAGMATIC HERNTA 1



STILLBIRTHS WITH HYDRAMNIOS -~ 67 cases

MULTTPLE PREGNANCY - 5 cases

FOETAT, ABNORMALITY -~ 58 cases

Anencephaly 54
Iniencephaly 1
Achondroplasia 2
Hydrocephaly 1

HYDRAMNIOS ALONE - 4 cases
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In the majority of the other groups the stillbirths
were related to asphyxis. The effect of rhesus inconpat-
ibility on the foetus hss been discussed previously. In
a smell proportion of cases (7.3 per cent) there was no
apparent cause for the stillbirth, although many of these

were very small infants.
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GENLBRAL DISCUSSION

It has been shown that premsture birth is one of
the major factors coucerned in the setiology of stillbirth
and neonstal deeth. At the Glasgow Royal Maternity and
Women's Hospital it is a e¢ontributory factor in the peri-
natal mortality in 59.0 per cent of the cases occurring
among &ll births during the four-yesr period, 1949 to 1952,
If this excessive loss of potentigl lives is to be reduced,
the problems of prematurity must he more clearly under—
stood.,

There are three distinct aspects of this problem to
be considered:
1. The prevention of premature labour.
2. Tne management of premature labour once it has become

established,

3. The care of the premature infant.
THE PREVENTION OF PREMATURE LABOUR

8. Social and EBconomic Factar s

It‘has been shown thet in 42.3 per cent of the
cases in this study, there was no apparent reason for
the onset of premature labour or the birth of a premature
infant, and it is in this group that social and economic

factors play their biggest part. Despite the vest euount

of/
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Of thought and resesrch thst has been devoted to this
aspect of the problem, it is clear that no single

fector cen be incriminsted to the exclusion of otiers.
Poor nutrition, over-work, badly-spsced pregnancies,

early and late chilé—bearing, lack of antenstal super-
vision and sheer ignorence all play their psrt to a grester
or lesser extent. Baird (1953) maintained thaet we await
the attainmerit of a much higher standard of living before
these factors can be discounted. But it must be
remembered that higher wages and better housing conditions
do not necesssrily produce healthier living. Somehow,
health education - in its wicest sense - must be acuieved,
but those wio know the worst of the city sium-dwellers
will agree that any improvement in standards must be very
slow.‘ The majority are probably perfectly content with
the way of life they have always known - tne crowded houe,
the unskilled job, the unbalanced diet - and will resent
any attempt at interference. For many yeais to come,
Social Classes IV and V may be expected to produce a high

proportion of premature infants.

b. The Complications of Pregnancy

It is in the menagement of this group that some

progress in prevention can be exjected. The fact remains,

however, that for complications to be recognised and

controlled, the mother must first be uncer supervision -

either/
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either by & competent general practitioner or et an
efficient antenatal clinic - and such supervigion nust
begin in the eerly months of pregnancy. Pregnant women,
therefore, must be encouraged to seek wedical attention.
It woulc seem recsonable to suggest that full payment of
maternity benefit grants should depend on regular asnte-
natal supervision, Compulsion in any form is unpopular
in this country, but measures must be taxen to minimize

the damage due to the comnlications so frequently present

in the unsupervised case.

1. The Toxaemias of Pregnancy

It has been pointed out that the incidence of tiis
condition ig notoriously high in the West of Scotlenc,
but agein much can be ddne to control the severity of
the disease 1if tne mothers are seen and the condition re-
cognised at a sufficiently early stage, as has been snown
by Hamlin's work in Sydney (1952.) Prevention of intra-
uterine death is of grest importance in reducing the
foetal mortality eassociated with the toxaemias. Also,
with better control, the induction of premature lsbour or
premature terwminetion by Caesarean section should be re-
quired muich less frequently.

2. Multiple Pregnangy

nussell (1952) anc Bender (1952) have been quoted

as stressing that adequate rest - rreferably in hospital

~ in the later weeks (or months) of pregnency will help

to/
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to delay the onset of premature labour in multiple
pregnancy. However ideal this may be, difficulties are
often encountered. The patient may be unsble or unwille
ing to be awsy from home for éo long a period. Often she
becomes "bored" in hospital and considers that rnothing

is being done" for her. Again, antenatal bed sccommodation
may -not be readily available for these long-term cases.

But, snould plural pregnancy be associated with increasing
hydramnios, then every attempt should be made to have the
patient in hospital.

3. Placenta rraevies

Reference hac been made to Macafee's contribution to
the expectant treatment of ante-partum haemorrhage. Again
the patient may become discontented after seversl weeks
in ho:spital but fear of haémorrhage (if not concern for
the fate of her infant) will often suffice to keep her
there. There is everything to be gained from the baby's
point of view in continuing the pregnancy uhtil it has
reached a reasonable size, even if Caesarean section
should eventually be required.

4. Cardiac Disease

Again the emphasis must be on adequate antenatal
care, with prolonged bed-rest for severe cases. Liost
autlorities are now in sgreeuent that early induction of
lebour plays no part in the menageument of these ceses,

With adequate care end close co-operation with the

caraiologist,/
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cardiologist, meny more pregnancies might proceed to

term without causing deterioration in the mother's health.
With the recent considerable fall in the incidence of
Juvenile rheumatism, this problem may not be so acute in

the years to come.

5. Hydramnios

The frequent aésociation with foetal abnormality hes
been shown. Reduction in the incidence of these abnorm-
alities must await a better uncerstanding of their aet-
iology. Ingalls (1953) reviewing recent work on animal
and human experimental embryology stated that "it is much
to0o soon in the 1950's to present an over-all program
directed towards preventing congenital malformations.
Far too little is known epidemiologically about human
defects."

However, in the individual case, if X-ray suows no
evidence of foetal abnormality there is everyvthing to
be gained from ensuring adequate rest in the @ope of
preventing the onset of premature labour. As has veen
mentioned, this is particularly important when the hydram=—
nios isvassociated with multiple pregnancy.

6. The higcellaneous Group

Prompt treatment of acute febrile illnesses during
yregnancy may prevent the onsct of lsbour, narticularly

if the temperature cen be controlled guickly. Induction

of/
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of labour in ceses of rhesus incouwpatikility hes been
discussed and shown to be inadvisable, except in a few
selected cas:us. However, until a new method of approsch
to this problem is found, esrly intra-uterine deaths

will still occur in severely sensitised patients.

With regard to diabetes mellitus, rigid control is
neoéssary throughout pregnancy. Although induction of
labour - or terminestion of the pregnancy by Caesarean
section ~ is frequently the treatment of choice, this is
generally not undertaken until the 36th week of gestation
by which time the majority of these infants have "outgrowm"
the range of »nrematurity.

To summerise, prevention of prematurity depends on
a healthier mode of living for the lower socizl classes
and on early and adequate antenatal supervision, with
prompt treatment of &1l complications and hospital
admission where necessary. On both accounts, however,
it is obvious that the public must co-operate. In the
first place, the onus is on the pregnant woman to seek
advice. Secondlv, the advice given must be taken - the
prescription for iron is useless unless the patient tekes
the medicine, and there is no point in provicing s&dditional

antenatal beds if the women will not come into hospitsl.

THE/
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THE MANAGEMEWT OF PREVATUE LAROUR

It should be mentioned at this point that the patient
who tnreatens to go into labour prematurely may occasionally
settle with treatment by bed-rest and the use of adequate
sedation, generally with morphine. She may then be able to
continue her pregnancy for a few more days or weexs. Ob=-
viously, it is only at the very commencement of labour that
sedation can succeed, aﬁd not infrequently the question as to
whether or not there is still time to try and suppress con-
tractions is a very difficult one. Particularly in parous
women, morphine if used too late to stop the cdntractions,
may sériously affect the infent born a few hours later.

With the primigravid patient, the duration of labour is
generally considerably longer a.d the sedative will have
had time to lose its meximum effect before the birth of the
infant.

Mention should be made, too, of the patient with
prematurely ruptured membranes. These women should be
adinitted to hospital for bed-rest in the hope 6f delaying
the onset of labour. There is of course a very real
danger of intra-uterine infection occurring and it is now
considered that a brosd-gsprectrum antibiotic should be given.
There is as yet no agreemeut as to tihe drug of choice but it
must be remembered that in hogpitsl the mein hazard to the

infent will be {rom colitorms end penicillin-resistent

streins/
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strains of staphylococci.

Once premature lsbour is estsbiished, several factors
should be borne in mind. Ac already discussed, sedation
should be MINIMAL. If analgesia is necesgsary, gas- and-
oxygen is probably the least hermful to the foetus snd it
is now appreciated that oxygen administered between con-
trections is of real value. Hastmen (1954), in a
Stimulating address entitled "lount BEverest in Utero" drew
attention forcibly to the low oxygen environment to which
the foetus is adapted. Again, if.general ansesthesia is
required, oxygenation must be &g generous as possible.
More use might be made of local and spinal techniqueéfor
forceps and section deliveries.

As regards the sctual delivery, much is to be gained
from early and adequate episiotomies, both in vertex and
breech deliveries, and the prompt and skilled applicetion
of forceps to the after-coming head in breech deliveries
is of real value. Too often the actual delivery of the
small premature infant is regerded as unimportant by the
obstetricians, yet more skill may be required in dealing
with a "breech" weighing 3 pounds than in one weighing 6
pounds.

In brief, the mznageuwent of premature labour must
be directed towards the prevention of anoxiea in the infant

about to be born.

THL/
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THi CARE OF THE PRUMATURE INWANT

This must start at birth, and :gein the all-important
factor is the prevention and treatument of anoxia. The
extreme importance of anoxia or asc-hyxia as a cause of neo-
natal death in premature infaents has been demonstrated, but
it must not be forgotten that the 1esséning of the incidence
of infection is certainly due to tue constant vigilance of
the nursing staff and to the strict precautions for its
prevention that are tasen in the Paediatric Unit, anc not
to any change in the virulence of orgenisms. guch vigil-
ance must, of couise, be fully maintained.

It is beyond the sco.e of this thesis to discuss in
detail the care of the newly-born premature infant. There
has, indeed, been much progress mede in this field since
the years covered by this study. It should be mentioned,
however, that an incubator was available in the Paediatric
 Unit during only the last five months of the period reviewed.
At that time, too, intragastric oxygen was not used, nor
were any mechanical forms of resuécitation{

It is hoped that with a growing appreciation of the
effccts of anoxies, more will be done to prevent its
occurrermnce. Prevention must elways be better then any
attemyt at treatment can he. Indeed, unlimited use of
oxygen in tie cere of premature invents cen no lon-er he

permitted./



permitted, The association with retrolental fibro-
pPlasia hes alreacy teen referred to and it has been
suggested thet high concentrations of oxygen may be assoc-
iated with the formetion of hyaline membrane. (Bruns

and Shields, 1954). A recent annotation in the British
Medicel Journal (1955) stresses the fect that high con-
centrations can no longer be regarded as harwless to

human infants. Far better, then, that the premature in-
fant should be born in a hgalthy state, well preparea to
fight for his life - &as indeed he will if his vital centres
aré not pearalysed by enoxie.

Much stress hasteen laid on the causes and prevention
of preumature labour and on the foetal mortality associatea
with it. It might be thought tiat great improvements
are possible in the near future - but this is doubtful.
Many cesses of premature lebour undoubtedly are preveutable,
but the provlems pertaining to Social Classes IV and V
will be Wifh ue for many yeers to cone, Also, 'as Brooks
(1952) and his colleagues pointed out, with better ante-
natal and obstetric care fewer miscarriages sl.ould occur
- but some of thes pregnancies may well resull in the
birth of émall premature iniants. Similerly, the birth
of larger prewaturcs mey be delayed until in fact the bebies
are ocutwith the premature wcight‘group. They suggestea
that the mortelity rates’may cven incresse duc to the

reletively greseter nuwbcer of s.aller infants. It snoula

be/
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be borne in mind, too, from the stetistical point of
view that et a gestation period of 26 or 27 weeke, the
deaa-born foetus is classified as a miscarriage, but, if
it be born alive, it is regarded (and rightly so) as a
premature live birth - an¢ will almost certainly recuire
to ve classified as a neonatal death also.

Thus the importance of the menagement of premature
labour and the after-care of the premature infant carnot
be too highly stressed. Progress will depend on full co-
operation between Wile's "pediatrically-minded obstetricians

and obstetrically-minded pediatricians."



SUMMARY AND CONCTLUSIONS

There is an excessive perinatal mortality associated
with prematurity which is reflected in the nationsl still-
birth and neonatal death rates.

In an attempt to clarify éome of the problems
related to prematurity, an analysis hses been made of the
1,955 premature infants born in the Glasgow Royal Maternity
and Women's Hospital during the four-year period, 1949 to
1952.

It has been shown that the perinstal mortality rate
for this series of infants was 37.7 per cent. When the
infants were grouped according to weight, the numbers in
each group and the chance of survival were greater with
increasing weight,

In 42.% per cent of the cases studied, there was no
épparent cause for the onset of wnremature labour. The
effect of socisl and economic factors on this group has
been discussed. The commonest complications of pregnancy
associsted with the birth of premature infants were found
to be the toxaemias of pregnancy and multiple pregnancy.

The necessity of prevention of anoxia durins labour
and at delivery has been Giscussed. It has been shown
that particular cere is required with breech deliveries.

The importance of es hyxis as a cause of de:th has
been deuwonstrated. The high percentsge of desths

occurring/
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occurring within 48 hours of birth is evidence of this.

Also, the importasnce of the prevention of infection

should always be borne in mind.

It is suggested that there are three distinct aspects

to the problem of prematurity:

1.
2.

3.

The prevention of premsture labour.

- The menagement of premature lsbour, particularly with

" a view to the prevention of anoxia.

The care of the premature initant.

Of these aspects the most important obviously is

prévention and there is therefore an urgent need for

much more informastion on the aetiology of premature birth.
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