
PERINATAL DEATHS IN CZECHOSLOVAKA*
BY

H. SIKL
Professor of Pathology, First Pathological Department of the Medical Faculty in Prague

Macgregor (1946) is certainly right in saying
that the pathology of stillbirth and of the
neonatal period is still a somewhat neglected field.
So it was in my department until 1940. In fact,
the bodies of stillborn foetuses were for the most
parn delivered directly to the department of normal
anatomy and thus completely escaped adequate
post-mortem study. This, however, was stopped
after the closing of the Czech university by the
Germans in 1940, and since that time I have had
complete post-mortem material of this kind, owing
to the fact that in Czechoslovakia necropsies are
compulsory in people who have died in public
hospitals.
My interest in this subject was also aroused

by the magnificent work of Potter et al. (1940)
in Chicago. But it seems that there has been a
general trend towards the study of this question, as
several papers on this subject have since appeared.
In Great Britain remarkable work has been done
by Macgregor (1946) in Edinburgh, Evans and
Smith (1946) in Manchester, Baird (1945), Russ
and Strong (1946), and others. In Russia, the
work of Morozova (1946) and Komarova (1946)
is on similar lnes.

There are two main reasons for presenting my own
material. First, it is more extensive than other
published material except Potter's. This means
that statistical errors due to small numbers are
reduced. Secondly, it may be of interest to compare
the ' perinatal ' mortality in my country with that
in the United Kingdom as far as this can be done in
view of the somewhat differing criteria.

'Perinatal Mortality' Period
The term ' perinatal mortality 'has been used for

a long time by French obstetricians. It seems
practical, as it comprises deaths before, during, and
after delivery. Its delimitation, however, is arbitrary
in two respects. First, there exists some uncertainty
as to the lower limit of prematurity. Very pre-
mature, obviously non-viable foetuses are some-
times discarded as abortions, and no accurate limit
for this is indicated. This of course may influence

* Paper read at The Hospital for Sick Children, Great Ormond
Street, London, July 9, 1947.

the figures. I have kept to the criteria suggested
by Potter, who has set the limit as low as 400 g. in
weight. This means that all foetuses above this
weight are included in my statistics.

Secondly, the upper limit of the period considered
as neonatal is subjected to similar variation. With
Potter it was originally a fortnight, but later she
extended it to one month. The latter period is
usually accepted by British authors.

In my statistics, however, it was only ten days.
The reason for this lies partly in the fact that I was
originally concerned especially with causes of deaths
consequent on birth stress, and partly to practical
circumstances. As mothers, owing to shortage of
beds, are usually dismissed from the maternity unit
in Prague within ten days, it would have been very
difficult to follow up the children longer than that.
Babies who appear ill are, to be sure, immediately
transferred to the children's clinics, from which the
necropsies are also performed by me. Nevertheless,
some of the deaths occurring after the tenth day of
life might escape, and this would lessen the
reliability of my statistics. Owing to this difference
my figures are not exactly comparable with those
of the British authors previously named. On the
other hand, the difference cannot be of much
importance, considering the fact that by far the
greater number of neonatal deaths occur within the
fir.st few days after birth. This is clearly shown by
fig. 1, which sbiows the distribution of deaths in the
first ten days. From this it will be seen that if the
9soo
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FIG. 1.-Number of deaths within the first ten days.
231

3B

by copyright.
 on M

ay 15, 2023 by guest. P
rotected

http://adc.bm
j.com

/
A

rch D
is C

hild: first published as 10.1136/adc.23.116.231 on 1 D
ecem

ber 1948. D
ow

nloaded from
 

http://adc.bmj.com/


ARCHIVES OF DISEASE IN CHILDHOOD
upper limit of the neonatal period is extended to
one month some additional deaths will be lded

but the difference will not be very large.

The M lk
The necropsies to which my statistics refer all

came from the maternity unit in Prague. There are
three obstetrica departments there, one of which,
however, was German until the end of the war,
during which period its necropsies were not per-
formed by me. There is also a private-patient
department, and this is inchlded in my mateiaL

In the period 1943-6, that is in four years, there
were 38,999 births in these clinics. There were
862 stillbirths, that is 22-1 per 1,000, and 1,334
neonatal deaths (34 1 per 1,000); the total number
of deaths was 2,196, which means a mortality of
56-2 per 1,000. In forty-nine necropsy could not
be performed for various reasons, so that my
statistics are based on 2,147 necropsies.

I do not contend that these figures are repre-
sentative of the country as a whole. In the clinics
the standard of obstetrical care is always higher
than in general practice; on the other hand,

however, complicated cases are likely to be sent to
the blinics, and this tends to raise the mortality.
As far as I was able to get information from the
State Statisical D)ertment, the stillbirth rate was
from 15-0 to 15-5 per 1,000 in Bohemia and
Moravia, but it seems that the borderline between
abortions and prematurity has been set somewhat
higher than in my materiaL The neonatal death
rate up to the fifteenth day of life was 34 3 per 1,000
in 1943 and 32-2 in 1944, which is about the same
as in the clinic.
These figures indicate that approximately every

twentieth pregnancy ends with death of the child
in the perinatal period. This obviously means a
tremendous loss of national energy, and it is there-
fore not surprisng that so much work has recently
been devoted all over the world to the anablis of
the causes of the perinatal mortality.
On the other hand, I believe that the conditions

in my country, concerning periatal deaths, do not
compare unfavourably with those in other countries.
Baird says that in England the average stillbirth
rate in 1938 was 38-27 per 1,000,whereas for Greater
London in 1939-41 it was 30-0. In Scotland,
according to the Registrar General's figures, the
stillbirth rate for 1943-1945 was 33 -6; the neonatal
mortality rate over the same period was 30-4.
Sex ratio. Of the 39,000 births 20,303 were boys,

and 18,696 were girls (table 1). Thus there was a
surplus of 1,607 boys, and the sex ratio was
108-5 :100. It is a well established fact that
slightly more boys are born in general, and this
disproportion is said to be consistently i sed
during wars. Although Czechoslovakia was not

exactly at war, it nevertheless seems that the same
conditions were prevalent. On the other hand,

the rates both of stillbirths and neonatal deaths
are considerably higher in boys than in girls. In

my matia the total perinatal mortality for boys
was 59-6, and that for girls 52-6. Thus boys are
markedly more suceptible to the cause of perinatal
death, thugh the difference, 226 cases, was not
large enough to co ate for their higher birth
rate.
Caues o death In table 2 a synopsis is given

of the causes of death, as they were establishd at
neropsy. Single causes of death show much over-
lapping. A newbom may for instance have intra-
cnial ha hage and pneumonia at the same
time, and it is a matter ofconjecture which condition
is considered the main cause of death. This over-
lapping is particularly prevalent between asphyxia
and intracranial haemorrhage, so that I felt it
necesary to include such cases under a separate
heading.

Otherwise the table is self-explanatory, and there
is no need to go into a detailed discussion of the
single causes of death as this has been recently
done by Macgregor and others in this country.
Nevertheless some conment seems indispensable.
The cases are divided into two groups, prenata

deaths and neonatal deaths. The criteria for life
at birth were the usual ones, but it was sometimes
diffult to decide whether the child had been born
dead or living, and there were also some dis-
crepances between the clinical and pathological

_Eac group is divided aecording to matlrity at
birth. As to the criteria of non-viability, viability,
maturity, and postmaturity, these are always
arbitrary. I have kept to those given by Potter,
chiefly as far as weight is concerned. That i
foetuses weighing from 400 to 1,000 g. are clai
as non-viable, those between 1,000 and 2,500 as
immature* but viable, and those over 4,500 g. as
postmature. This, of course, is a very rough
estimate, as there is no doubt that foetuses bom at
term may be less than 2,500 g., particularly if they
are twins or triplets, and, on the other hand,
sometimes a foetus born before term may be more
than 2,500 g. But as, with a few exceptions, the
differentiation of the organs keeps pace with weight,
this rough estimate may well serve the purpose in
question. As to viability, foetuses under 1,300 g.
seldom survive, and the deaths in this class make
up most of cases in which no other cause of death
tlhan inmaturity can be demonstrated, and which I
have clasified under the heading of debility.

AsPHYXIA. As in any statistics of perinatal death,
the most fiequent cause of death appears to be
asphyxia. If the cases of protracted asphyxia due
to inhalation of foreign material as well as those
where asphyxia is combined with haemorrhage are
included, it makes a total of 31-7 per cent. This
is considerably less than the figure arrived at by
Macgregor, but one must keep in mind that in
the hospital series she studied (Macgregor, 1943),

I am usig the torm immatme " insted of ' pnatwe,'
beaue, logcally, dedivery may be preature but thec
is immature.
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ARCHIVES OF DISEASE IN CHILDHOOD
the stillbirth rate was much higher. I do not
go into detail concerning the causes of asphyxia
as was done in the remarkable paper of Russ and
Strong (1946), for reasons which I shall mention
later.

INTRACRANIAL HABfORRHAGE. Secondinfrequency
as a cause of death is intracranial haemorrhage.
In my material it amounts to 18 per cent. of all
perinatal deaths, and if we add the cases where
haemorrhage was combined with asphyxia, it is
22-3 per cent. In Macgregor's survey it is still
higher, amounting to 36-4 per cent. I would stress
that a correct diagnosis of intracranial haemorrhage
requirs a very painstaking post-mortem technique,
as artificial baemorrhage is readily produced.

Intracranial haemorrhage is mostly caused by
birth stress, particularly if there is disproportion
between the head of the foetus and the diameters
of the pelvis. -In cases of forceps delivery a direct
injury by this instrunent is often responsible.
There is no doubt, however, that haemorrhage may
be due solely to asphyxia or that the latter may at
least contribute to it by raising the blood-pressure.
It seems that ventricular haemorrhage in particular,
which is mostly seen in premature foetuses, may be
explained in this way. Be that as it may, another
important contributary factor in the genesis of
haemorrhage must be taken into consideration; it
is the physiologically low coagulability of foetal
blood as a result of hypoprothrombinaemia,
probably due to lack of vitamin K. In one of the
obstetric departments, where prophylactic treatment
with a water-soluble preparation of vitamin K is
consistently given to the prospective mothers, the
incidence of deaths due to haemorrhage has been
considerably reduced.
HAEMORHAcHIS. Other traumatic lesions occur-

ring during labour, such as diruption of the
vertebral column, play an almost negligible role.
This is somewhat different with haemorhachis. It
is the routine in my department that, whenever the
usual post-mortem technique fails to demonstrate
any obvious cause of death, the vertebral canal is
opened. By this, an extensive epidural haemorrhage
may be found as the clear cause of death, particu-
larly in premature infants who otherwise would
receive a diagnosis of debility. This has been
stressed by Hausbrandt (1938) inGermany; we came
to the same conclusion before his communication
was published but not during the period under
discussion, so that we may have missed some cases
of that kind. Recently, being more consistent in
opening the vertebral canal, we have noticed that
this condition is much more firequent than has
"generally been supposed.

CONGENrrAL M.AFoRmA.oNs. Whereas the causes
so far discussed are all connected with birth stress,
congenital malformations are generally referred to
as the 'irreducible minimum,' because their
occurrence is entirely independent of obstetric skill
or ante-partum and postnatal care. It is remarkable,
however, that their incidence in my naterial was

considerably lower than in that of most British
studies of the subject, being only 5-4 per cent. in
contrast to 18-7 per cent. as given by Macgregor.
For this difference no satisfactory explanation can
be given. There is again some overlapping with
other causes of death; for instance, a baby with a
malformed heart may die not of this but of asphyxia
or intracranial haemorrhage. We have, however,
classified all cases having a malformation serious
enough to be considered a potential cause of death
under this heading, and not according to the actual
cause of death. Thus the discrepancy cannot be
simply explained by a different method of classifica-
tion. The fact that the usual predominance of
females in congenital malformations is not apparent
in my material may be accidental.
ERYrRoBwrosIs 4ormus. Erythroblastosis

foetalis appears to be a much more frequent cause
of perinatal death than was believed until recently.
In addition to the three well-known manifestations,
there are cases of prenatal death obviously due to
familial erythroblastosis in which, however, the
foetus shows no signs of the disease except some
enlargement of the spleen, but maceration and
autolysis renders microscopical diagnosis impossible.
Moreover, consistent microscopical examination of
foetuses, in which death was due to some other cause
shows signs oferythroblatosis more frequently than
would be suspected, and the correctness of the
diagnosis can be confirmed by serological examina-
tion of the mother's blood for Rh-factor antibodies.
We have introduced the term ' latent erythro-
blastosis' for such cases. We consider them very
important, because, although erythroblastosis was
not the actual cause of death, such findings may be
a warning of the potential danger of later preg-
nancies, ending in typical erythroblastosis. Since
we becam aware of this fact the diagnosis has
appeared considerably more frequently in our
post-mortem records, and, therefore, the figure given
in this synopsis may be rather too low.
HAEMORRHAGIC DIATHESI. The rare finding of

haemorrhagic diathesis in the newborn may be due
either to erythroblastosis or to excessively severe
hypoprothrombinaemia.
CONGENfrAL syiimHs. The figure given here for

congenital syphilis (less than I per cent.) might give
the impression that this cause of perinatal death
is practically negligible. I am afraid, however, that
this is far from being correct. Earlier in the course
of this study we perhaps depended too much
on the macroscopical findings and dark-field
examination of the liver. Later we learnt that
in certain cases, chiefly macerated foetuses with at
most a slight enlargement of the spleen, the dark-
field examination sometimes gave a negative result
whereas fairly numerous spirochaetes were demon-
strable in tissue sections. Furthermnore, there are
cases of congenital syphilis in which the liver
contains no spirochaetes, or very few, although these
are found in numbers iu some other organ such as
the adrenal, the lungs, the thymus, or the pancreas.
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PERINATAL DEATHS IN CZECHOSLOVAKIA
We use Kanzler's method for saining spirochaetes
in frozen or in single -paraffin sections, and have
found it entirely reliable. Since we made it a rule,
to examine alnost every macerated foetus in this
way, the number of positive diagnoses has increased
considerably. In the first five months of 1947 we
have had seventeen, which is about 5-7 per cent.
of all perinatal deaths. Among the latter there were
thirty-one macerated foetuses, and thirteen of the
positive cases (almost half) in this group. This, of
course, may be due partly to an actual increase in
syphilitic infection, for which the general decline in
morality would sufficiently account. But I never-
theless believe that the improved method of
diagnosis is at least partly responsible.
INFECnON. The further three items might as

well be placed under the common heading of
infection, as is done by Macgregor. For the cases
placed under the term 'incidental causes' are
mostly those ofenteritis, or sepsis due to pyodermia,
or otitis media. All three items together make
18 per cent., slightly less than with Macgregor's
figure.

In my material the number of cases of umbilical
sepsis is negligible. On the other hand pneumonia
is the third most important cause of perinatal
death, being outrated only by asphyxia and intra-
cranial haemorrhage. There is little to be added
to Macgregor's (1939) excellent paper on this
subject. I am particularly in agreement with her
statement that the diagnosis of pneumonia in the
newborn cannot be made safely without micro-
scopical examination. I would also call attention
to the occurrence ofpneumonia in stillborn foetuses,
of which we saw seven instances. The problem of
pathogenesis of this adnatal pneumonia is an
intriguing one. There is no doubt that in asphyxia
premature stimulation of the respiratory centre
generally results in more or less massive aspiration
of amniotic fluid, which at that time may have been
infected. I have seen several cases in which the
lungs of a stillborn asphyxiated foetus contained
masses of bacteria. If the amniotic infection is of
anaerobic gas-formning character there may be a
precocious production of gas in the hmgs, so that
these float in water although the foetus was incon-
testably stillborn. But in such cases there would
be no signs of inflammation, for this would have
had no time to develop, as the foetus would have
succumbed immediately to asphyxia. However, it
may happen that infection of the amniotic fluid
starts long before the interruption of the placental
circulation induces breathing in the foetus. From
recent experimental work it may be considered an
established fact that long before labour sets in the
foetus makes rudimentary breathing movements,
which allow the anmiotic fluid to enter the lungs.
Infections of the amniotic fluid in the first stage of
labour may thus have produced inflammatory
changes by the time the child is born. Pending
further experimental proof, this seems to be the best
hypothetical explanation of the adnatal pneUnmoma.

DEBIrY. Under the item ' debility' are
included cases in which no other cause of death
could be established except prematurity. The latter
may be assumed as a sole cause of death in non-
viable immature infants or in those whose weight
does not exceed 1,300 to 1,400 g. My colleague,
Prof. Svejcar (Sild et al., 1946) has given a very
clear account of the ultimate causes of death due
to prematurity. On the basis of the experimental
work of Raiha, Hiltunen, and other Scandinavian
authors, he comes to the conclusion that it is the
incomplete development of cytochrome, the tissue
respiratory ferment, that is to be blamed. Anyway,
it is well known that newborn babies with a weight
as low as 600 g. may sometimes be kept alive, but
this requires painstaking care. Thus the conception
of viability is relative, much depending on the
equipment of the clinic. Unfortunately it cannot
be said that our obstetrical clinics are quite up to
date in this respect.

I have been surprised at the fact, that in
Macgregor's paper the item 'debility ' is entirely
omitted. It seems that, with her, such cases have
been included under the heading 'inconclusive
autopsy.' However, we reserved the term 'causa
incerta' chiefly for macerated foetuses in which
autolysis of the organs precluded diagnosis. In
addition there are a few cases born alive with a
weight above 1,400 g. in which no obvious cause of
death could be established.

I ence of tity. From all statistical
surveys on this subject the far-reaching influence of
prematurity on the neonatal death rate is obvious.
Among the 39,000 births on which my statistics are
based there were 4,902 premature, that is 12-5 per
cent. (table 3). Of these, 480 were stillborn and
998 died in the neonatal period, which gives a total
of 1,479 deaths. This makes a death rate of
301-7 per 1,000 of the premature. It is, however,
to be strssed that 331 non-viable premature infants
have been icluded. Among the 34,097 mature,
however, there were only 669 deaths, thus the
mortality was as low as 19- 7 per 1,000, that is, more
than fifteen times less than in the premature group.
Thus the detrimental influence ofprematurity comes
out very markedly.

If we compare the percentages of the single
causes of death in both groups, the differences
appear to be rather slight except for the fact that
in the immature group there is the additional item
of debility. This, however, would give an entirely
wrong idea of the importance of the causes of death
in the immature group. Instead of comparing the
same number of deaths in both groups, one must
rather take as a basis the same number of births.
Then the result is quite different. From fig. 2, the
much greater suspectibility to any cause of death
in the premature is clearly seen. Thus premature
labour appears to be the prime problem in the
prevention of perinatal mortality. To deal with
the causes of premature labour, however, would
much exceed my competence.
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236 ARCHIVES OF DISEASE IN CHILDHOOD
Coiboratiom of C anin P

In their markable paper on stilbirth and
neonatal death, Evans and Smith (1946) make the
following statemet: ' In no other group is the
dose collaboration of pathologist and clinician so
essential: without the clinician the autopsy findins
cannot be interpreted; without a pathlogical
amination opinion on the cause of death is often

little better than guess-work.' As to the second
half of this statement, I would refer to table 2. In
the last two cohnlns the conformity of the clinical

@mnOfg OOdeleries

M-- ~~2ai _ neIA

FiG. 2.-Distribution of causes of death.

diagnosis with the post-mortem findings is given in
permentages. This varies between 0 and 80 per
cent. A correct diagnosis is most often made in
debility, as this is the most common diagnosis in
neonatal death of the premature. A fairly close
correpondence is also shown between asphyxia and
intrranial haemonrhage. On the whole, however,
one may imagine how different these statistics would
look if they were based on clinical diagnosis alne.
The first half of the statement quoted is no less

true. As a matter of fact, Evans and Smith were

able, thanks to close collaboration btwen the
nician and the pathologist, to push the analysis

of the cause of perinatal deth much fiuther than
I could, in spite ofmy considerably larger mateial.
i did my best to obtain suh close collaboration,
but the result was far short of expectations.

WhMen, in 1941, I dealt with the subject for the
firms time, in a lecture delivered before the Czech
obteticai Society m which I discussed my post-
mortem experience of the previous year, it aroused
much interest among the obstetricians, and it was
decided then to go on with this work in the cloest
collaboration possible. This was actuy done,
and in 1943 a clinico-pathological symposion was
held on the basis of the material of the previous two
years. In this, the obstetricians took up the
argument and gave a very thorough analysis of their
fatal cases. The whole discussion was l4ter
published as a pamphlet, but in Czech only (Sikl
et al., 1946).

Later on conditions took a turn for the worse.
The Germans greatly reduced the medical staff of
the clinics, and those 4remaining were too over-
burdened to continue working on these lines.
When the war was over many new medical men
joined the clinics. They had not attended the
preceding disussions and, in consequence, had
little interest in the subject.
To overcome these diflBties I have recently

compiled a rather elaborate questionnaire covering
ali data that may be helpful to the pathologist in his
evaluation of post-mortem findings. It is meant to
be filled in by the obstetrician and sent in along
with the death certficate. I am doubtful how far
this will work, but if it does I shall in course of time
be able to give a much more adequate anlsis of
the causes of perinatal mortality than has been
possible here.
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