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Hydrops fetalis is a rare, potentially lethal pathology occur-
ring in the fetal and neonatal period, with a survival rate
ranging from 27 to 36%.1,2 It is a condition of excessive fetal
fluid accumulation in at least two serous cavities (i.e., abdo-
men, pleura, pericardium) or in body tissue (subcutaneous
edema). Nonimmune hydrops fetalis constitutes up to 90% of
all cases of hydrops fetalis,3 andmay be of different etiologies,
such as cardiovascular disorders (21.7%), chromosome im-
balance (13.4%), hematologic abnormalities (10.4%), infec-
tions (6.7%), intrathoracic masses (6.0%), lymph vessel
dysplasias (5.7%), twin-to-twin transfusion syndrome and
placental causes (5.6%), syndromes (4.4%), urinary tract mal-
formations (2.3%), inborn metabolic errors (1.1%), extrathor-
acic tumors (0.7%), gastrointestinal disorders (0.5%),
miscellaneous (3.7%), and idiopathic causes (17.8%).3 A severe
bilateral pleural effusion can compress fetal lungs and impede
lung expansion at delivery despite the support of positive-
pressure ventilation. Thus, an immediate postnatal thora-
centesis is needed to drain the intrapleural fluid to permit
proper lung ventilation and gas exchange. Currently, the
resuscitation of preterm infants with antenatal hydrothorax

includes umbilical cord cutting, a rapid transfer of the infant
to the radiant infant warmer, his/her intubation andmechan-
ical ventilation, and then thoracentesis. Therefore, the time
from the cord cutting and the start of effective ventilation
may entail a period of nonrespiration during which the
newborn, especially if preterm, can experience hypoxemia
and be at risk of asphyxia and cerebral hemodynamic impair-
ment. Recently, it has been suggested that delaying cord
clamping until after the start of breathing by maintaining
the placental circulation intact would bemore physiologically
and hemodynamically advantageous for the newborn in
comparison with the current management that recommends
first cord clamping/cutting and then commencement of
positive-pressure ventilation within 60 seconds of life.
Thus, we report a novel approach to neonatal resuscitation
in the delivery room in a preterm infant with an antenatal
diagnosis of severe bilateral hydrothorax in whom postnatal
thoracenteses were performed before the cord clamping with
intact placental circulation to limit the risk of ineffective
pulmonary gas exchanges due to the application of posi-
tive-pressure ventilation to unexpanded lungs.
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Abstract A preterm infant with prenatal diagnosis of hydrops fetalis was spontaneously delivered
at 30 weeks of gestational age in a tertiary level hospital. Prenatal echography pointed
out severe bilateral pleural effusions and diffused subcutaneous edema. A neonatol-
ogist team, alerted at the expulsion stage of labor, assisted the neonate immediately
after birth and bilateral hydrothorax was drained with intact placental circulation to
avoid a nonrespiratory period and its possible detrimental hemodynamic effects. The
newborn was well stabilized in the delivery room before cutting the umbilical cord and
starting mechanical ventilation. Unfortunately, our patient died due to refractory
respiratory failure on the fourth day of life. However, the intact placental circulation
procedure was performed without adverse effects to the infant and might represent a
promising option in addition to other resuscitation procedures for the management of
this type of patient.
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A 20-year old primipara vaginally delivered a 30þ5 weeks’
gestation male newbornwith a birth weight of 2,300 g after a
pregnancy complicated by polyhydramnios, fetal massive
skin edema, and severe bilateral pleural effusion with col-
lapsed lungs diagnosed at 24 weeks of gestation. The mother
was referred to our center only 2 days before delivery. The
worsening of umbilical and fetal flows made in uterus place-
ment of pleural drainage dangerous. Thus, in agreement with
parents, it was decided to induce labor pharmacologically
after antenatal steroid prophylaxis.

After informed parental consent, the neonatal resuscita-
tion team assisted the newborn at delivery, using a special
neonatal resuscitation bed (LifeStart, Inditherm Medical,
Rotherham, United Kingdom) on which he was placed main-
taining intact his 52-cm-long umbilical cord for approxi-
mately 10 minutes. At birth the newborn was cyanotic,
apneic, severely bradycardic, hypotonic, and presented a
severe and diffused skin edema. After suctioningof themouth
and nose, one neonatologist started mask ventilation using a
T-piece (peak inspiratory pressure [PIP] ¼ 20 cm H2O and
positive end-expiratory pressure [PEEP] 5 cm H2O) with 30%
inspired oxygen (increased to 100% during the first minute of
life on the basis of SpO2), whereas two other neonatologists
performed an immediate bilateral thoracentesis via 19G
intravenous catheter through the fourth intercostal space,
while placental circulation was maintained intact. Overall,
greater than 200 mL of transparent and citrin pleural fluid
was drained. The heart rate increased above 100 beats/min
during the second minute of life whereas SpO2 progressively
increased from the initial value of 50 to 90% at 5 minutes of
life (see►Video 1). At 5minutes of life the newbornwas pink,
spontaneous breathing began, SpO2 was 97%, and heart rate
was 150 beats/min. The infant was then intubated for starting
mechanical ventilation (PIP ¼ 20 cmH2O and PEEP 5 cmH2O,
respiratory rate 60 breaths/min) as pleural effusions were
likely to relapse and surfactant administration had to be
performed. The umbilical cordwas clamped at approximately
10 minutes of life without any apparent adverse effects. Our
patient was treated with high-frequency oscillatory ventila-
tion (HFOV), 100% inspired oxygen, three doses of surfactant
for severe respiratory failure, and inhaled nitric oxide for an
associated pulmonary hypertension in the neonatal intensive
care unit (NICU). Bilateral hydrothorax quickly relapsed and
bilateral pleural tube drainages were placed for continuous
aspiration. His pleural fluid was found with 97% lymphocyte
cell count, suggesting the diagnosis of congenital
chylothorax.4 Therefore, at 20 hours of life we started treat-
ment with intravenous octreotide (1 μg/kg/h that was pro-
gressively increased to 5 μg/kg/h) that allowed a significant
reduction in pleural effusions after 48 hours of therapy. It is
noteworthy that in the first 3 days of life the newborn’s
weight decreased by 1,000 g. Unfortunately, in the fourth day
of life his clinical conditions were further complicated by
right pneumothorax, and ultimately the infant died due to
refractory respiratory failure.

To our knowledge, this is the first case report on the
resuscitation with intact placental circulation of a preterm
infant with hydrops fetalis delivered vaginally. Few case

reports have been previously published on extrauterine
intrapartum treatment (EXIT) in isolated unilateral or bilateral
fetal hydrothorax delivered at term by cesarean section.5–8

According to the international guidelines on neonatal resusci-
tation, infants who need resuscitation at birth should have
immediate cord clamping and positive-pressure ventilation
must start within 60 seconds of life.9Wedecided to resuscitate
our infant while maintaining intact the placental circulation
because we thought that it could be advantageous for the
newborn. In fact, during fetal life oxygenated blood coming
from the placenta through the umbilical vein mainly reaches
the left ventricle of the heart through the foramen ovale. The
placenta guarantees the left ventricle preload andmaintains an
adequate cardiac output toward the aorta and epiaortic vessels.
On the other hand, if the cord is clamped immediately after
birth, the left ventricle suddenly loses its filling source and its
preload becomes fully dependent on pulmonary vein blood
returning from the lungs. Pulmonary blood flow increases
slowly after birth when the newborn starts to breathe, indu-
cing a decline in pulmonary vascular resistance. Thus, during
the so-called nonrespiring period between the cord clamping
and the start of spontaneous breathing, the left ventricle is no
longer receiving oxygenated blood from the placenta and not
yet from the lungs, so systemic cardiac output may be
decreased and hemodynamic fluctuations may be associated
with reduced cerebral oxygenation, as previously demon-
strated in animal models.10,11 Otherwise, if the cord is not
clamped, blood coming from the placenta through the umbi-
lical vein continues to fill the left ventricle, allowing the onset
of the newborn’s breathing to increase pulmonary blood flow
and venous circulation from the lungs.12,13 Thus, maintaining
intact the placental circulation by delaying cord clamping until
after the start of breathing could preserve left ventricle pre-
load-promoting hemodynamic stability and possibly helping
to decrease the occurrence of intraventricular hemorrhage in
the preterm infant without adverse effects, as suggested by a
recent meta-analysis.14 On the basis of previous considera-
tions, a preterm newbornwith hydrops fetalis may be the ideal
candidate for resuscitation with intact placental circulation
because his gas exchanges can be continuously guaranteed by
the placenta and left ventricle preload and cardiac output
maintained by umbilical vein flow until bilateral thoracentesis
and simultaneous positive pressure ventilation allow lung
recruitment and the start of proper pulmonary function.
Moreover, vaginally delivered newborns benefit from a longer
and greater placental blood transfusion than C-section–deliv-
ered babies.15 In conclusion, we report the case of a preterm
infantwithhydrops fetaliswhowas resuscitated in the delivery
room with intact placental circulation to avoid the

Neonantal resuscitationwith intact placental
circulation inapreterminfantwithhydropsfetalis.
Onlinecontentincludingvideosequencesviewable
at: www.thieme-connect.com/products/
ejournals/html/10.1055/s-0037-1598200.
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American Journal of Perinatology Reports Vol. 7 No. 1/2017

Resuscitation with Intact Placental Circulation Pratesi et al. 29



nonrespiratory period and its possible detrimental hemody-
namic effects. The procedure occurred without adverse effects
and might represent a promising option—in addition to other
resuscitation procedures—for the management of these
patients.
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