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The traditional signs of foetal distress (such as variation in
the foetal heart rate and the appearance of meconium in
the liquor amnii) are notoriously unreliable. Similarly, the
cries of a baby at birth and the normality of Apgar rating
in no way exclude asphyxia.' The blood chemistry of the
foetus alone constitutes an accurate index of the foetal
state.

After birth the blood gas chemistry of babies can be
determined with ease from umbilical cord samples or from
within the baby. This is not a reliable reflection, however,
of the baby's state in utero, for it is common knowledge
that contractions impair the placental transfer of gases,
especially during the second stage of labour.

Even at caesarean section under optimal conditions, the
estimation of foetal blood chemistry is unreliable. For
instance, obstruction to the inferior vena cava owing to
the pressure of the gravid uterus, when the patient lies on
her back for any length of time (called the supine-hypo
tensive syndrome, when of severe degree) impairs blood
flow through the intervillous space. Epidural or spinal
anaesthesia may add to the hypotension, and general
anaesthesia may affect the foetal blood-gas chemistry.
Manipulation of the uterus during abdominal delivery may
alter the uterine circulation and affect the maternal and
foetal gas exchange. Finally, the incision into the uterus
and escape of liquor may cause an immediate contraction,
and even at this stage it may take upwards of 60 seconds
to deliver the foetus which may add to an asphyxia if
anoxia is already present.

Blood taken from the intervillous space (as described by
Prystowsky') by transabdominal puncture is unreliable
because there is uncertainty as to the whereabouts of the
needle in relation to arterio!es and venules.'

Tt is knowledge of the chemistry of the blood going to
the foetal tissues that is required, and this information
must be readily available before birth if it is to be of
value in reducing perinatal mortality.

THE BLOOD CHEMISTRY OF HYPOXIA

When hypoxic, the foetus substitutes anaerobic for aerobic
(oxidative) metabolism in variable degree in an attempt to
meet its energy requirements. The inefficiency and conse
quences of this process are these: 'Anaerobic' metabolism of
a molecule of glucose results in the production of onlv 2
molecules of ATP, whereas 'aerobic' (oxidative) metabolism
contributes no less than a further 36 molecules of ATP.
Furthermore, anaerobic metabolism results in the accumula
tion, not only of carbon dioxide but also of acid metabolites
(which reduce the buffer base levels in the blood); whereas
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aerobic metabolism produces only carbon dioxide which is
capable of easy disposal. These are the changes of asphyxia.
Thu:; asphyxia includes hypoxia, CO, retention, acidosis, a rise
in serum-potassium levels and a fall in buffer bases.

Two kinds of acidosis, 'respiratory' and 'metabolic' require
distinction:

Respiratory acidosis results from short-lived inadequate
ventilation in which CO, accumulates and the pH drops, but
there is no alteration in the buffering substances of the blood
unless inadequate ventilation is prolonged. Respiratory acidosis
is readily reversible by ventilation. Thus, if arterial blood,
taken from a patient with respiratory acidosis, is agitated with
an oxygen/carbon dioxide gas mixture, comparable with that
found in the alveolar air, the depressed pH readily returns to
normal, because this is simply simulating the process of venti
lation and liberating CO,. The above gas mixture has a PCO,
(or partial pressure of CO,) of 40 mm.Hg.

Metabolic acidosis follows respiratory acidosis when oxygen
deprivation is prolonged. Energy is then obtained in a variable
degree from anaerobic glycolysis, and the low pH of arterial
blood is not readily reversible. either adequate respiration
nor equilibration of this blood with oxygen with a PCO, of
40 will return this low pH to normal. Here the low pH or
acidosis persists because anaerobic glycolysis has resulted in
the liberation of lactic acid and other acidic metabolites.
Metabolic acidosis leads to death if uncorrected.

In the foetus metabolic acidosis usually follows respiratory
acidosis, because oxygen deprivation is frequently prolonged;
but naturally the early phase of an acute complication, such
as umbilical-cord compression or abruptio placentae, is asso
ciated with a respiratory acidosis.

The tolerance of the foetus or neonate to anoxia is in
versely proportional to the glycogen content of cardiac muscle.
Premature babies are particularly vulnerable to asphyxia, be
cause the glycogen content of their cardiac muscle is directly
proportional to maturity.

CLINICAL EVALUATION OF HYPOXIA

From a clinical standpoint it is worth emphasizing that
the only value of auscultating the foetal heart before
labour is to determine whether the baby is alive or dead;
as a practical index of foetal distress it is useless.

Walker." in his analysis of 700 cases of foetal distress in
our unit, found that when there are alterations in the
foetal heart rate there is no increased perinatal loss in
uncomplicated pregnancies; but the perinatal loss was
increased threefold if there was meconium-staining of the
amniotic fluid.

If the membranes are ruptured the passage of meconium
will give an indication of asphyxia in many cases, but
usually the membranes are still intact when meconium is
first passed.

The presence of meconium before rupture of the mem
branes has been detected by Sating,' from whom one of us
(P.V.W.) received personal instruction last year. In the
investigation (called amnioscopy) amniotic "luid is screened
before the rupture of the membranes.
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The procedure is carried out with the patient in the
lithotomy position and, following a sterile vaginal exami
nation (whereby the state, dilatation and position of the
cervix is noted), an instrument (Fig. 1) is guided into the

Fig. 1. Amnioscopy instruments.

cervix with the vaginal fingers. The obturator is then
removed and, after attaching a light, the amniotic fluid
between the forewaters and the presenting part can be
visualized.

The possible findings are a clear or milky solution with
vernix flakes, a green fluid denoting meconium-staining of
the liquor, yellow fluid denoting Rhesus incompatibility,
or a pink-brown fluid indicating intra-uterine death of the
foetus.

The size of the instrument used depends upon the
dilatation of the cervix. If a finger cannot be inserted
through the cervix, a 12 mm. diameter tube is passed; if
a finger can be introduced, a 16 mm. tube is used, and if it
is still further dilated, a 20 mm. tube is passed.

The indications for amnioscopy (according to Saling)
are pre-eclamptic toxaemia, suspected intra-uterine asphy
xia, and postmaturity. Saling recommends that amnioscopy
be performed on alternate days from the tenth post-term
day onwards. Labour is only induced if meconium-staining
of the amniotic fluid is noted. It remains to be seen,
however, to what extent it is justifiable to assume that
there is no foetal distress if the foetus has not passed
meconium, for we know that meconium is not invariably
passed when asphyxia is present.

Possible complications of the procedure are accidental
rupture of the membranes (which occurs in about 1% of
the cases) and induction of labour (which occurs in 25%
of the cases at or beyond term).

The discovery of meconium-staining of the amniotic
fluid necessitates artificial rupture of the membranes to
enable blood to be taken from the foetus for analysis.
Alterations in the foetal heart rate or the presence of pre
eclampsia in labour are additional indications for micro
blood analysis.'"

The endoscopes employed for this procedure are conical
in shape (Fig. 2). After the liquor ceases to drain, the

membranes are stripped back to the edges of the endoscope
to uncover the presenting part of the foetus. The endo
scope is now held firmly against the presenting part, while
the latter is mopped dry and sprayed with ethyl chloride
until the skin becomes white from cooling.

Fig. 2. Endoscopy instruments for obtaining blood by
puncture of the presenting part.

A phase of hyperaemia soon follows. By wlpmg the
dried skin (which must be hyperaemic) with a swab soaked
in sterile silicone, a thin covering film is created through
which a 2 mm. stab incision is made. The blood that flows
out of the incision collects as a thick drop which is
collected in a thin heparinized capillary tube mounted on
a special holder.

The end of the capillary tube for collecting blood (which
should project 1 - 1·5 cm. beyond the end of the forceps
used to introduce it into the endoscope) is immersed into
the drop of blood, and carefully controlled oral suction
draws this up into the tube. In order to ensure the aspira
tion of blood free of air bubbles, the free end of the
capillary tube must be visualized during aspiration, and
therefore the introducing forceps are kept as near to the
posterior wall of the endoscope as possible. The occasional
small air bubbles (less than 1 mm. in diameter) affect
actual values very little, and they can be eliminated when
the blood is transferred to the measuring chamber for
analysis. Yet, to maintain maximum accuracy, the estima
tion should always be made on samples that are free of
air bubbles. The blood collected in the heparinized
capillary tube is examined immediately for PCO" PO" pH
and for pH after equilibration with oxygen with a PCO,
of 40 mm. of mercury. It is valuable to appreciate that if
an Astrup machine is at hand the full blood-gas picture
of the foetus can be available within 5 minutes.

If the cervix is more than 2 fingerbreadths dilated, the
presenting part can be visualized with speculae8 (Fig. 3).

If the pH is low and returns to normal after equilibra
tion, respiratory acidosis is present, and the test is then
repeated on another blood sample to ascertain whether a
cause such as an acute cord complication has corrected
itself spontaneously. If acidosis persists, however, or if
metabolic acidosis is present, delivery must be effected
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forthwith. To impress upon readers that many urgent
caesarean sections for foetal distress may be unnecessary,
Sating's'· results are worth citing:

Fig. 3. Instruments for obtaining blood after exposing the
presenting part with speculae.

He found abnormal blood-gas chemistry in only 18% of
cases where there was meconium-staining of the amniotic
fluid, in only 40o~ of cases where the foetal heart rate was
below 100, and in only 33% of cases with meconium-stain
ing of the liquor associated with any alteration in the foetal
heart rate.

Saling' has also found a close correlation between the
oxygen level of hyperaemic capillary scalp blood taken
from the foetus in utero and that of cord blood at delivery.
The oxygen saturation level of blood samples taken from
the cephalic vascular system lies between the oxygen con
tent of the umbilical vein and that of the artery. In babies
with tetanus neonato~um at King Edward VIII Hospital,

Durban, arterialized scalp capillary blood was found to be
identical to arterial blood by Desai eT al.' Thus, micro
blood analysis of capillary scalp blood of the foetus in
utero gives an accurate indication of the blood perfusing
the tissues of the foetus, particularly that supplying the
brain.

It is of interest to mention that after delivery in normal
and depressed babies there is a fall in buffer bases, and
PCO, and lactic acid levels rise; but with good respiration
these results become normal within about an hour. These
changes are probably due to re·establishment of normal
circulation in areas previously inadequately perfused.

SUMMARY

A method of diagnosing intra-uterine asphyxia with accuracy
before and during labour has been described.

Only an Astrup machine and the few instruments described
are required for the accurate diagnosis of foetal distress.

This novel method of taking blood from the foetus holds
forth hope of an improved foetal salvage in practice and offers
exciting new spheres of research.

We wish to acknowledge our admiration of Dr. Erich
Saling's work in pioneering this discovery and to indicate our
appreciation of the trouble he takes to demonstrate his method
to visitors. The hospitality shown to one of us (P. V.W.) by
Dr. Saling and his staff made a most memorable occasion of
a visit to West Berlin.

\Ve must also thank Dr. H. R. J. Wannenburg, Superinten
dent of King Edward VIII Hospital, Durban, for permission
to publish this paper, and Mr. K. F. Birch for the photo
graphy.
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REPORT OF A PILOT STUDY ON THE INSERTION OF A LIPPES LOOP EARLY
IN THE PUERPERIUM FOR CONTRACEPTION*

J. N. DE VllLlERS, M.O. & G., F.R.C.O.G., DeparTment of ObSfeTrics and Gynaeco'ogy, Un:versity of STellenbosch
and the Karl Bremer HospiTal

Interest in intra-uterine contraceptive devices was renewed
in 1959 by Oppenheimer' of Israel when he reviewed his
experience with Grafenberg rings. At the same time Ishi
hama' of Japan reported on intra-uterine devices in
19,567 women.

Since then different devices have been scientifically
tested in various countries and the effectiveness of intra
uterine devices has been established in controlling concep
tion. With the advent of polyethylene and stainless steel
devices the dangers of infection and irritation of the uterus
reported with the earlier Grafenbeg rings have practically
disappeared.

In spite of the popularity of contraceptive pills there is
a definite place for intra-uterine devices, mainly for 3
reasons.
'Paper presented at the 45th S.A. Medical Congress (M.A.S.A.). Port

Elizabeth. July 1965.

I. They are much cheaper and therefore more accept
able for mass contraception.

2. There is no need for meticulous counting, and
women of the lowe3t social class can therefore successfully
control their fertility with their aid.

3. Some women have to discontinue the pill because
of side-effects and in them the intra-uterine device may
be a suitable substitute.

The idea of an intra-uterine device for contraception is
of course as old as the hills. For many centuries Arabic
and Turkish camel owne~s have used intra-uterine contra
ception to prevent pregnancy in their pack animals. A
small round stone, the size of an apricot seed, is inserted
into the uterus through a hollow tube.' In 1930 Grafenberg
had already reported on the use of a silver intra-uterine
ring in 600 patients with a 1·6°~ pregnancy rate. The


