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Case Report

Ligation of Patent Ductus Arteriosus in Preterm Infant with
Comorbidities: An Unforgotten Nightmare
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ABSTRACT

Patent ductus arteriosus (PDA) is a common congenital anomaly in preterm infants. We report here a case of 28-day-old preterm infant, weighing 1.6 kg,
with significant PDA, having bronchopulmonary dysplasia, necrotizing enterocolitis, intraventricular hemorrhage, hydrocephalus, and meningitis;
presented for PDA ligation in view of prolonged ventilator dependence, non-responsiveness to pharmacological therapy for PDA closure, and continuous

worsening of hemodynamics due to the presence of large PDA.
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INTRODUCTION

Patent ductus arteriosus (PDA) is a common congenital
anomaly with 15-37% incidence in preterm newborns
weighing <1750 g.'! The variety of comorbidities such
as bronchopulmonary dysplasia (BPD), necrotizing
enterocolitis (NEC), intraventricular hemorrhage (IVH),
and prolonged ventilator dependence can pose a major
challenge in the perioperative management of PDA
ligation. Here, we report a case of 28-day-old infant,
weighing 1.6 kg, who presented for PDA ligation in view
of prolonged ventilator dependence and significant PDA
on echocardiography causing unstable hemodynamics.
There is a paucity in the literature about the discussion
of such kind of case from an anesthesiologist’s point of
view.

CASE REPORT

A 750 g female baby, the 2™ twin, born preterm with a
gestational age of 27 weeks, was admitted to the neonatal
intensive care unit (NICU) and underwent mechanical
ventilation as she was suffering from respiratory distress
syndrome (RDS). An early rescue surfactant was given in
view of RDS but the baby developed bronchopulmonary

dysplasia (BPD), pulmonary hemorrhage, and ventilator
dependence in due course of time. The baby had sudden
worsening hypotension on day 12" She was managed
with inotropes (dopamine, dobutamine at a dose of 5 w/
kg body weight each) and injection hydrocortisone at a
dose of 2.5 mg/kg and was shifted to pediatric cardiology
intensive care unit for further management of worsening
hemodynamics. Ultrasonography of the cranium revealed
left-sided grade II IVH. Later, she developed post-IVH
hydrocephalus with meningitis, and multiple spinal taps
were performed. The baby had gradual abdominal distension
and bluish discoloration of the abdomen on 3™ week of
the postnatal period. Abdominal X-ray [Figur 1] showed
distended bowel loops and gas under the diaphragm,
suggestive of NEC/abdominal perforation for which a
gloved drain was secured, antibiotics as well as bowel rest
were initiated. 2-D transthoracic echocardiography revealed
large PDA (3mm) with low-velocity flow, severe pulmonary
artery hypertension and left ventricular volume overload.
Medical treatment for PDA closure with intravenous (IV)
paracetamol 15 mg/kg every 6 hourly for 72 h was tried
but failed. No pharmacological intervention was done
for pulmonary hypertension. On the 28" day of life, due
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to non-improvement of heart failure, she was posted for
PDA ligation. She weighed 1.6 kg at this point in time.
The immediate preoperative arterial blood gas findings are
as follows: Partial pressure of oxygen 65 mmHg, partial
pressure of carbon dioxide (PaCO,) 38 mmHg, bicarbonate
20 meq/L, sodium 133 meq/L, K 3.8 meq/L, and calcium 2.5
mmoL/L. She was ventilated with a tidal volume of 6 mL/
kg, respiratory rate of 40/min, positive end-expiratory
pressure (PEEP) of 6 cm water (H,O), and I: E ratio of
1:1.5. She was kept nil per oral and hydrated with 4 mL/
kg/h IV fluids. OT was kept warm. IV rocuronium bromide
(1.5 mg) and fentanyl (5 pug) were given after connecting
the endotracheal tube (3.0 mm ID) to the anesthesia
machine. An additional 26 G IV cannula in the right arm
for infusion and a left femoral arterial (24G cannula) line
for invasive monitoring were secured. Her baseline heart
rate was 165/min, blood pressure 50/36 mmHg, and arterial
oxygen saturation (SaO;) of 85% on both the upper (right,
preductal) and lower extremity (post-ductal). The end-tidal
carbon dioxide was 42 mm Hg and peak airway pressure
was 21 mmHg. She was ventilated with a tidal volume of
6mL/kg, respiratory rate 40/min, PEEP 6 cm H,O, and I: E
ratio 1:1.5. The target SaO, was aimed at 90%. Continuous
monitoring of cerebral oxygenation was done by near-
infrared spectrometry (NIRS) (INVOS™ 5100C, Somanetic,
Troy, MI). She was positioned for left thoracotomy. During
retraction of the left lung, she had multiple episodes of
desaturation and bradycardia, which were relieved with
intermittent positive pressure bag hyperventilation, and
release of a surgical retractor. PDA was exposed slowly and
ligated cautiously. She developed severe bradycardia (HR
30/min), hypotension (systolic blood pressure 30 mmHg),
and desaturation (SpO, <40%) after PDA ligation during rib
approximation for closure. The procedure was stopped and
one of the sutures from the mediastinal pleura was removed.
IV atropine was given at a dose of 20 w/kg twice. The episode
soon terminated and vitals remained stable thereafter. The
NIRS values remained between 58 and 68% throughout
except for a decline to 40% for 2 min during the period of
bradycardia and hypotension. The baby was shifted to the
NICU of the cardiac surgical intensive care unit for elective
ventilation on inotropic support (dobutamine 5 w/kg/min).
The NICU stay lasted for one month due to presence of
ventricular dysfunction and respiratory issues. Due to non-
improvement of oxygen saturation, sildenafil (1 mg/kg/day)
was started on postoperative day 4. There was a gradual
improvement in SaO, by day 8 and ventricular function
by day 15. She was extubated on postoperative day 20, off
oxygen on the 29" day. She was discharged on the 68" day of
life, with 95% SaO; on air.
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Figure 1: X-ray chest-abdomen of
the neonate showing hazy opaque
lungs, diffuse interstitial thickening
as result of bronchopulmonary
dysplasia,  cardiomegaly,  and
pulmonary plethora due to patent
ductus  arteriosus, generalized
distension of intestinal loops as a
feature of necrotizing enterocolitis.

DISCUSSION

The spontaneous closure of PDA is less frequent and delayed
in preterm infants, especially with low birth weight. The
decision on PDA treatment in premature newborns is a
matter of debate as it is considered a physiological alteration
rather than a pathological condition. However, association of
PDA with increased chances of BPD, NEC, and IVH has been
considered as the need for its early closure by neonatologists
for decades.™ In our patient, failure of medical therapy,
echocardiographic evidence of a large defect, and ongoing
ventilatory requirements were reasons for surgical ligation
of PDA. BPD is a chronic lung disease as a consequence of
severe RDS, which needs prolonged ventilator occupancy
and oxygen dependency." Necrotizing enterocolitis is
an inflammatory condition of the intestine, extending
systemically to affect distant organs such as the brain
causing neurodevelopmental delay. Perforated NEC in low-
birth-weight newborns is one of the most common surgical
conditions encountered in NICU.*® Interventricular
hemorrhage can lead to hydrocephalus and meningitis, also
causing neurodevelopmental delay if it is progressive.l”’ We
did continuous NIRS monitoring during the intraoperative
period and intermittently during postoperative hospital stay
as it is postulated that values below 40-45% have deleterious
effects on cerebral blood flow and growth.'”! It is a well-
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known fact that both the extremes of blood pressure have
important implications in the development of IVS. In this
scenario, the use of NIRS may help to identify the vulnerable
neonates and facilitate judicious use of inotropes to minimize
fluctuations in cerebral perfusion. It is widely known that
acute fluctuations of PaCO, are associated with alterations
in cerebral blood flow; therefore, the use of NIRS in
mechanically ventilated extremely preterm infants may help
to detect and correct the changes before injury can occur.!”
It may help to detect or potentially ameliorate cerebral insults
related to IVH.I'!

Our patient had multiple episodes of bradycardia and
desaturation during surgical exposure for PDA ligation, due to
a combination of factors leading to hypoxia. Bradycardia and
hypotension during rib approximation may have been due to
vagal irritation secondary to irritation by mediastinal pleural
suture. Zarrabi et al, reported a case of severe bradycardia and
hypotension in a child in which the vagal trunk was entrapped
within the suture line."? First, BPD and pulmonary immaturity
can lead to cardiorespiratory failure. Second, abdominal
distension due to NEC decreases lung compliance. The left lung
compression during surgical exposure may cause intrapulmonary
hemorrhage and/or atelectasis, which the anesthesiologist should
be aware of during perioperative management. Dependent
position and surgical pads under the already diseased lung
further compromise respiratory mechanics.

CONCLUSION

Preterm neonates with ventilator dependence requiring surgical
PDA ligation are not common as most of the cases respond to
medical therapy. Secondly, managing a low birth weight preterm
neonate is more challenging compared to a term normal weight
neonate, because the former is at a higher risk of complications
due to immature organ system, vulnerability to hypothermia,
hypoglycemias and infections. Finally, a preterm neonate with
so many comorbidities poses a different challenge altogether for
the anesthesiologist. These premature infants are at increased
risk of hypoxia leading to hemodynamic instability during
surgical exposure for PDA ligation. Anesthesiologists managing
these babies should be extra-cautious about cardiorespiratory
compromise during PDA ligation and have pre-knowledge
of the associated morbidities affecting various organ systems.
Monitoring is equally important to manage these patients till
discharge due to several issues related to prematurity.
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