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A NEW APPROACH TO THE TREATMENT OF ACUTE

INTRAPARTUM FETAL DISTRESS'

R. Caldeyro-Borcia, J. M. Magoaha, J. B. Castille, J. J. Poseiro, . Mendez-Bauer,
5. V. Pose, L. Escarcena, C. Casacuberta, J. R. Bustos, and G. Giussi 2

Acute intrapartum fetal distress {AIFD) 15
a condition produced by an acute reduction of
the metabolic exchanges between the fetus and
mother (43, Its mair cause s the uterine con-
vactions ol labor, which reduce the flow of
maternal blood through the intervillous space
by compressing the sapplying maternal vessels
{3, 22), Sometimes the contractions may also
compress the umbilical vessels and reduce the
flow of fetal bloed through the chortonic villi
(14). Botk mechanisms lead to reduced feto-
maternal exchanges and result in fetal hypoxia,
hypercapnia, acidosis, and other homeostatic
disturbances (7, 19). The measurement of pH,
p(,, and base deheit in fetal blood microsamples
(Saling’s method) (25) makes possible an early
ciagnosis of ATFD. This diagnosis can also be
made by monitoring the appearance of dips 11
(11, 19, 20. 21}, lypical thanges in fetal heart
rate (FHR) equivalent to the “late decelera-
tions” described by Hon (15).

Qnee the diagnosis of AIFD is made, the nsnal
therapeutic approach is 1o administer oxygen
{2) and ghicose to the mother and, if no im-
provernent s obtained, to deliver the ferus as
soon as possible, either by cesarcan section or
by the vaginal route, according to the obstetrical
conditions present. The results are not always

USupport recerved feom grant PRAURU/4101 oF the
Pin American Health Organization/Warld Health Or-
ZAMZULOn.

2 Presented by Dr. Calderre-Rarcia.

good, in many instances the newsorns are de-
pressed, have a low Apgar score and a marked
acidosis, and may require reanimation, tracheal
intubation and artificial respiration, intravencus
injections of bicarbonate, or TRIS. Many die
despite all this treatment or, if they survive,
show irreversible damage (4, 7, I3) particolarly
tr the central nervous system.

The pathophysiolegy of the condition (4, 5,
23] has led to a new approach to the treatment
of AIFD. Preliminary results of its application
are reported in this paper. The bases of this new
approach are (1) the inhibition of uterine con-
wractions, which should augment the flow of
hlood through the placenta and inciease the
metabolic exchanges between the fetus and the
mother, thus progressively correcting the  dis-
turbances in fetal homeostasis; and (2) zhc posr-
parement of delivery until normal homeostasis
has heen restored, the oxpectation being thae if
the fetus has fully recovered in utero it will be
horn in vigorous condition, with a high Apgar
score, and will ma require resuscitation,

The drug emploved for inhibiting uterine con-
tractions is Orciprenaline (12, 17, 22);7 the
chemical formula s shown in Figure 1. It is a
derivate of epinephrine in which an isopropyl
radical has replaced one H of the amino grouvp
and the 1two kydiuxyls in the phenyl group are
in positions 3 and 5 instead of in positions 3

3 Alupent@®, manufactured by Bochringer Ingelheim.
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Chermical formuda of Orcivrenaline {Alu-

and 4. These structural changes enhance the
sumulating effccts vn 1he ber adrenergic re-
L‘Cptf)rs.

Orciprenaline is administered by contmans
intravengus inlusion at rates of 20 to 30 g a
minute, Such dosages are usually sufficient to
redure ulerine actvity markedly i parturient
women without producing undesirable side f-
fects like arterial hypotension or severe tachy
cardia {J7, 24, which may occur with higher
dosages.

Figure 2 shows records ol uterine contractions
and FHR obtained in one case of very severe
AIF[> that was treated according to the ap.
proach described. The patient was a primi-
gravida wuh 43 weeks of amenorrhea. Labor
staried sponmtancously at hour 00:00, At hour
3:30, when cervical dilatation was 5 cm and
the {etal head wa< in station -2, the membrancs
were artificially ruptured. At hour 3:55 a typi-
cal AIFD syndrome {9, 10, 11) developed in the
FHR tracing, which showed a dip 11 following
cach uterine contraction. The pH of the fetal
blood measured ar hour 4:29 was 7.03—a
low value indicating severe fetal acidosis.
Jiagnosis of very severe AIFD was thus
firmed by twe methads of assessing fetal condi-
tion.

very
The

COa -

It should be noted that meconium was
absent from the amniotic Auid, which shows the
unreliability of this sign for the diagnosis of
ATFD.

At hour 4:34 (Figure 2A) the intraverous
wnfusion of Alupent was started, at the rate of
20wy 2 minute; it was continued at the same rate
for one hour. The uterine contractions were
markedly inhibited; their average imensity,
which had been 45 mm Hg before the infusion,
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Fi.wre 20 Reaomdls obtame] 1o case of exiremely severe
ATFD. with marked acidosis ¢pH = 7.03) and dips 1T
in FIIR wacipg. A (top): infusion of Alupent to mather
nhibited wterine ontraccons and improved fetal cua-

g

divons, B (bottom): Infusion was continued vaotil ce-
saean section. betal pH recoversd progressively to nos-
mal values, Records were discontinued ac hour 5:35, 10
TNE  pATERT to operating raom. AL right, umbilical-
vessel Blood samples obtained at binh and serial Apgar

e,

was reduced to 10 mm Hg during the first 30
minutes of administration of the drug Tn the
fullowing 30 minutes uterine activity increased
very gradually, indicating that the myometrium
was partially escaping fram the inhibitory in-
fluence of the drug (Figure 2B), but it remained
well below the preinfusion values at all timies
during rhe intusion.

Dips 11 disappeared from the FHR tracing as
soan as the contractions becaine twe weak to
hinder maternal blood flow through the placenta.

249




The baseline FHR became slightly tachycardic
{155-160 beats/min} during the Arst 30 min-
utes of the infusion and rose slewly tw 165
beats/min during the next 30 minutes, ‘This
mild achycardia is interpreted as a direct effect
of Alupent on the feral heart.

The pH of the fetal blood (Figures 2 and 3)
increased progressively. It was 7,16 at hour
4:55, 20 minutes after the onsct of the infusion,
and 10 minutes later (hour 5:03) it had reached
7.20, which is the lowest limit of the normal
range. It continued to rise, and in 20 minutes
more (hour 5:25) had reached perfectly normal
values {7.27 to 7.32), which were confirmed in
three samples obtained between hours 5:25 and
5:32. Although no more samples were obtained
between hour 5:32 and delivery at hour 6:00, 1t
apparently remained within the normal range,
since the hlood sampled at birth from the um-
bilical artery and vein had normal ptl values.

The remarkable improvement obtained in the
pH of fetal blood is graphically illustrated in
Figure 3. To the author’s best knowledge, this
is the first case reported of a complete recovery
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Ficure 3. Walues of fetal blood pH o same case illus-
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to a normal pH obtained /n utero in a human
fetus affected by severe acidosis during labor.

The infusion of Alupent at the rate of 20 ug
a minute produced no significant changes in
maternal arterial pressure, but it did cause a
rise in maternal heart rate to 120 beats/min
(Figure 2); this tachycardia cansed no subjective
symptoms in the mother, and the maternal ECG
showed no other abnormal changes.

At hour 5:35 the recerding of uterine con-
tractions and of fetal and maternal heart rates
was discontinued and the patient was transferred
to another room for cesarean section. Alupent
infusion was continued at the rate of 30 micro-
grams per minute until the moment of section-
ing the uterus.* The infant was delivered at
hour 6:00 in good condition, as 1s shown by the
serial Apgar scores {7, 8, 9, and 10 at the second,
fifth, tenth, and twentieth minutes of hfe) and
by the composition of the blood obtained from
the umbilical vessels clamped at the time of de-
livery.

The newbeorn weight was 3,400 grams and
the crown-heel length 50 em. The infant was
thoroughly examined at birth and also at the
first, third, and thirtieth days of life. EEGs
were obtained at one, eight, and thirty days of
lfe. All the cxaminations and EEGs were
normal. The excellent outcome of this labor is
much better than could have been expected if the
classical approach had been employed for the
treatment.

From previous work (6, 8) it can be predicted
that if the conditions existing between hours
4:00 and 4:35 {dips II and severe fetal acidosis)
had persisted uncorrected for more than 60
minwuics, the fetus would have died in utero,
from acute intrapartum asphyxia. I delivered
alive, the newborn would have been severely
depressed, requiring  tracheal intubation and
artifcial respiration and intravenous injection
of bicarbonate and glucose. If it had survived,

! Because of uterine relaxation and vasodilation caused
by Alupent. severe maternal hemorrhage may occur after
separation of the placenta. To prevent this complication
the infusion should be discontinyed belore the uterus 1s
sectioned and a potent oxytocle drug should be admin-
istered immediately after delivery of the fetus.
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the likelihood of permanent brain damage and
pulmonary complication would have been very
high (8, ¥, 13). Had an emergency cesarean
scction becn performed, for example at hour
4:35. the infant would still have been severely
ahhnigh the damage would have
heen less because of the shorter period of in-
trauterine asphyxia.

depressed,

Figure 4 [linstrates another case of AIFD
veated with Alupent. The recurds were ob-
wamed n a multipara with a proenged preg-
nancy {43 weeks of amenorrhea), in whom laber
started spontancously at bous 0000, Membianes
ruptured  at hour 3:09 Ar hour 315
cervical dilatation was 7 an and the station at
the fetal head was -2
in whach the umnictic pressure at the peak was
higher than 60 mm Hg produced dips T, indi-
caing rthe presence of AIFD. A severc fenl
bradycarcia (#0-90 beats/min) started ac hour
3:49 and lasted four minutes.

were

All uterine contractions

Treatmert with
an iniravenous infusion of Alupent at the rate of
20 gy a minute was started at hour 3:52. The
the full
effect being obitained threc minutes after the
start of the infusion. The dips 1T disappeared as
soun as the intensity of the contractions dimin-
nhed. The baseline FHR, which was tachy-
curdic {160 heais ‘min} before ueatnent, slowly
deseended toward normal levels and in 12 min-
utes was 140 beats/min. At hour 405 the re
carding of FHR, uterine conteactions, and ma-

eontsactions were markedly nhibied,
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Wiy LOLLILe Fetus was

delivered at hour 4:42 10 geod condition.
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ternal artecial pressure was discontinued so that
the patient could he transferred to the operating
room. The administration of Alupeat was con-
tinued,

The infant was delivered by cesarcan section
at hour 4:42 with Apgar scores of 9, 10, and 10
at the first, fifth, and renth minuzes of life. The
newborn werght was 33900 grams and the
crown-heel length 52 emn ‘Thorough examin-
ation of the fant during the first 18 months
of lite showed no albnormalitics whatsoever.

Discussion

From previous wark (6, 8, 18) it is known
that newbotns are wsually depressed and have
a low Apgar score when signs of AIFD {dips
Il in the FHR tracing, pH of feral bluod below
7.20% have cons: istently been found curing the
Both fetuses reported
here, if delivered at the time when these signs

hour preceding Jedivery.

were present, would most probably have been
severely depressed.  On the other hand, pro
longing the perind of ATFDD withour effective
ueatroent leads 1o aggravapon of the ¢eonditun
and eventually 1o intrapartom death.

In bath cases fadelets ted lwere thy excellent con-
dition of the newborns was attsibuted to the
recovery period of 30 to 80 minutes during
which the uterine contractility was inhibited
and the fetases were able to restore normal
homeaostasis.

This approach to the treatment of AIFI) has
somne advantages over other current therapeutic
methods:

I. It suppresses a known factor in fetal as-
phyxia—the uterine contractions—and does so
@ very rapidly, in two or three minutes after the

w Alupent infusion is started.

L. Normal homeostasis is restored by increas-
g fetomaternal metabolic exchaages through
the placenta, which is the organ best suited 10 1he
pwrpose, To vontrasy, aniGond pubmonary veny-
lation of a depressed newhorn is very effective in
correcting hypoxia and hypercapnia but s un-
ahle to modify, for example, metabolic acidaosis
or exhaustion of carhohydrate reserves. To cor-
rect such distnrbances the newborn needs an



intravenous fusion of glucose, bicarbonate, or
THAM or other rreattment.

3. The other procedurcs—tracheal intubation
of the newbern, positive pressure pulmonary
ventilation, catheterization of the umbilical vein,
injectinn of glucose and bicarbonate—all require
skilled personnel and are not entirely innocuous
(16).
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