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Abstract : We report an infant with heart failure and respiratory distress syndrome
(RDS) born by emergent cesarean section due to placenta previa totalis after massive
vaginal bleeding. The patient was at 31 gestational weeks, and birth weight was 1785 g. He
was admitted to our neonatal intensive care unit due to respiratory failure and low birth
weight. However, he also demonstrated severe heart failure. Blood pressure was 44/25
mmHg on admission and the low blood pressure continued following dopamine administra-
tion. He was administered artificial pulmonary surfactant (S-TA) soon after admission,
but respiratory failure did not sufficiently improve. In addition to dobutamine, S-TA was
administered two more times, 6 and 16 hours after birth. Furthemore, in order to alleviate
respiratory failure, high frequency oscillation was started at 16 hours. Then his general
condition improved gradually and he was extubated 27 days after birth. In conclusion,
infants delivered by emergent cesarean section due to placenta previa totalis with massive
vaginal bleeding may demonstrate severe heart failure and require more intensive respira-
tory and circulatory support than standard RDS infants.
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Placenta previa totalis is a common obstetric disease which necessitates cesarean section for
delivery. If vaginal bleeding occurs, emergent cesarean section should be performed to prevent
massive bleeding from the disrupted placenta. Cesarean section is one of the predisposing
factors of respiratory distress syndrome (RDS)?. In addition, placenta previa totalis itself is
also one of the risk factors for RDS?. However, few studies have reported infants complicated
with severe heart failure, in addition to RDS, born by emergent cesarean section due to placenta
previa totalis after massive vaginal bleeding.

We examined here an infant with severe heart failure and RDS born by emergent cesarean
section after massive vagilal bleeding due to placenta previa totalis.
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CASE REPORT

The pregnant woman was diagnosed with placenta previa totalis at 28 weeks of gestation by
fetal echography. She was transferred to our hospital due to massive vaginal bleeding
associated with uterine constriction at 31 weeks of gestation. Massive vaginal bleeding of more
than 170 ml on admission due to placenta previa totalis continued after admission. Non-stress
test of the fetus did not reveal fetal distress on admission. Emergent cesarean section was
performed, and a male infant, body weight 1785 g, Apgar score at 1 and 5 minute 6 and 8,
respectively, was delivered. He was intubated soon after birth due to severe cyanosis and
respiratory retraction. Chest X-ray film revealed a reticulogranular pattern with air broncho-
gram (Fig. 1-1), microbubble stable test using gastric residue showed a weak pattern, and he
was diagnosed with RDS?.

Blood pressure and heart rate on admission were 44/25 mmHg and 180 beats/min, respective-
ly. Though echocardiography could not detect any congenital heart disease, ejection fraction
(EF) decreased to 45 % on admission. Blood gas analysis revealed moderate metabolic
acidosis on admission (Table 1). Lactate dehydrogenase (LDH) and creatinine kinase (CK)
were not markedly elevated. There was no sign of infection on peripheral blood analysis or
blood culture.

Artificial pulmonary surfactant (S-TA, Surfacten, 120 mg/kg) was administered soon after
the diagnosis of RDS. Dopamine (5 micrograms/kg/min) was started (Fig. 2), and total water
intake was restricted to 60 ml/kg/day. The respiratory condition improved on blood gas
analysis 6 hours after birth ; however, chest X-ray findings did not improve (Fig. 1-2). Though
a second administration of S-TA was performed in addition to dobutamine (3 micrograms/kg
/min) and hydroxyl carbonate, blood gas analysis gradually worsened. A pulmonary air leak

Table 1. Laboratory findings on admission
Peripheral Blood

Immunological test

RBC 3.87x10° /ul CRP 0.2 mg/dl
Hb 14.2 g/dl Blood chemistry
Ht 44.8 % T. Bil 3.8 mg/dl
Pit  389x10% /ul GOT 65 10/1
WBC 13600 /ul GPT 7 10/1
Eos 0 LDH 952 1U/1
Bas 1 CK 275 1U/1
St 12 ALP 533 1U/1
Seg 50 T. P. 4.4 mg/dl
Lym 30 Alb 2.7 mg/dl
Mon 7 BUN 19 mg/dl
Blood gas analysis CRN 0.9 mg/dl
pH 7.238 FBS 77 mg/dl
PCO, 48.5 mmHg Na 131 mEq/1
PO, 75.4 mmHg K 5.3 mEq/l
BE —7.6 mmol/1 Ca 6.7 mg/dl

HCO, 20.1 mmol/1

Fig. 1-1. Chest X-ray on admission.

heel prick blood
PIP/PEEP=25/4 cm H,0
IMV =40, Ti=0.6,
Fi0,=1.0

Blood culture : negative
Ulynalysis : n. p.
Microbubble test : weak
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was detected on chest X-ray 16 hours after admission (Fig. 1-3). Low blood pressure continued
as 44/26 mmHg and 45/26 mmHg 6 hours and 16 hours after birth, respectively. EF did not
normalize 16 hours after birth in spite of the administration of catecholamines. Mechanical

Fig. 1-2. Chest X-ray 6 hours after birth. Fig. 1-3. Chest X-ray 16 hours after birth. Bulla
was detected in the left lung (arrow).

MAP _
(cmH,0) S-TA
20 — FIiO, v vV V]
1.0 —— N HFO 0.25
— r .
15— 0.8
— L 0.2
07 L — 15
0.4 0
5 L
0.21-
O _—
| I I I T I 0
0 3 16 24 48 64 90
Time after admission (hour)

Fig. 2. Respiratory time course after admission.
MAP : mean airway pressure
FiO, : fraction of inspired oxygen
VI: ventilatory index
S-TA : artificial pulmonary surfactant (Surfacten)
HFO: high frequency oscillation
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ventilation changed from intermittent mandatory ventilation to high frequency oscillation
(HFO) 16 hours after birth with a third replacement therapy of surfactant to improve respira-
tory condition and to prevent distended pneumothorax. After these treatments, respiratory and
circulatory conditions gradually improved without the complication of distended pneumothor-
ax. He was extubated 27 days after birth.

DISCUSSION

Abruptio placenta and placenta previa totalis are common and serious placental abnormal-
ities causing massive vaginal bleeding of pregnant women in the third trimester®. It is well
known that abruptio placenta causes severe problems for the mother and fetus such as massive
maternal blood loss, maternal coagulation failure, neonatal asphyxia and stillbirth*®. Despite
placenta previa totalis also causing perinatal disorders®, the problems for the fetus do not seem
as severe as with abruptio placenta.

Infants born from placenta previa totalis are reported to be high risk infants for RDS?”,
preterm birth®, and cerebral palsy®. However, few studies have reported infants complicated
with heart failure due to placenta previa totalis.

In our case, the infant demonstrated both RDS and heart failure. The therapy for RDS is
established to be the administration of artificial pulmonary surfactant'®*®. In standard cases
of RDS infants after surfactant-replacement therapy, respiratory failure improves within 12
hours on blood gas analysis and chest X-ray findings. In our case, blood gas analysis improved
transiently 2 hours following the worsening of both blood gas analysis and chest X-ray findings.
If the efficacy is not sufficient, multiple-dose surfactant replacement therapy is reported to be
useful'®. Despite a second replacement therapy, respiratory distress did not improve on blood
gas analysis or chest X-ray analysis, and the problem in our case was thought not to be just the
deletion of pulmonary surfactant.

He was diagnosed with heart failure because of the refractory low blood pressure and low
ejection fraction. For treatment of heart failure, dopamine was administered on admission and
dobutamine was supplemented'®. The heart failure was suspected to have occurred just before
delivery because there were no marked increases of LDH or CK on admission. Therefore, the
heart failure was likely due to hypoxia induced by desperation of the placenta as a result of
placenta previa totalis. The ineffectiveness of S-TA was suspected to be related to heart
failure. Low heart output may induce the increase of intra-pulmonary arterio-venous shunt,
resulting in insufficient pulmonary oxygenation.

HFO for infants with severe respiratory failure has been assessed'*~!®. HFO may improve
respiratory failure in infants who do not respond to conventional mechanical ventilation'®.
However, pulmonary air leak and respiratory failure indicating early improvement in respira-
tory status were not effective when HFO was used as rescue treatment'. In our case, HFO
with surfactant replacement as rescue therapy improved the blood gas analysis. However, it
is difficult to conclude the efficacy of HFO for infants complicated with RDS and heart failure.

In conclusion, infants delivered by emergent cesarean section due to placenta previa totalis
with massive vaginal bleeding may demonstrate severe heart failure and need more intensive
respiratory and circulatory support than standard RDS infants.
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