Late recanalization of patent ductus arteriosus after complete
closure by paracetamol in a critical preterm infant.

Abstract:

Cyclooxygenase (COX) inhibitors form the first line of treatment for patent ductus
arteriosus (PDA) in preterm neonates. However, their efficacy decreases with
increasing postnatal age. Paracetamol can be used when COX inhibitors are
contraindicated and in advanced postnatal age. We describe a late preterm neonate
(5 weeks postnatal age, 1550 g birth weight) with a hemodynamically significant
PDA, where COX inhibitor therapy could not be initiated due to spontaneously
perforated necrotizing enterocolitis that was treated surgically. At five weeks
postnatal age and a body weight of 1800 g intravenous paracetamol was started.
Over a 3-day course, it led to complete closure of the PDA. With follow up three
months after treatment, recanalization occurred, but did not need further attention.
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Introduction

Persistently patent ductus arteriosus (PDA) in preterm infants remains difficult to
treat. The closure rates for patent ductus arteriosus in premature infants using
Cyclooxygenase (COX) inhibitors is 70-85%. These medications need to be used
cautiously due to various contraindications and potential side effects. [1]
Additionally, their effectiveness decreases with postnatal age [2]. I[f COX
inhibitors fail to close the PDA or are contraindicated the PDA can be surgically
ligated if needed. Surgical ligation is associated with significant short term
morbidities and impaired neurological outcome on the long term. [3] Recently,
there is increasing evidence supporting the use of Paracetamol as an alternative
drug for PDA closure in preterm neonates. [4] Its effectiveness with increasing
postnatal age is still under evaluation. [5, 6] It is worthwhile mentioning that
potential complications of paracetamol treatment were suggested to be hepatic
failure and late onset autism. (8, 9).



Here, we describe a patient where at 5 weeks postnatal age (37 weeks
postconceptual age), a hemodynamically significant PDA closed using paracetamol
intravenous therapy. However, it showed late tiny recanalization of PDA.

Case Report:

A 32 year old 32 weeks pregnant lady underwent emergency cesarean section due
to premature contractions. The birth weight of the premature male neonate was
1550 g. The baby was diagnosed antenatal to have a non-immune hydrops fetalis
caused by atrial arrhythmias which was treated intrauterine with flecainide and
digoxin. He needed resuscitation and intubation after delivery, because of hydrops
fetalis. An echocardiographic study on the first day of life showed a three mm
large PDA which was treated conservatively by constraining fluid. On the fourth
day of life the patient developed prolonged attacks of atrial arrhythmias which
converted to sinus rhythm with amiodarone infusion after failure of adenosine and
direct current cardioversion. On the 14" day of life the patient developed
perforated necrotizing entercolitis (NEC) after first oral feeding trial, which was
treated surgically with ileostomy. (Figure 1) On day 33 of life, an echocardiogram
showed the PDA to be 3 mm in diameter and the patient remained ventilated.
Thereafter, Paracetamol intravenous (10 mg/kg/dose, every 6 h) was started and
the PDA size was followed up by echocardiography on day two of the treatment
course. [6] This showed significant restriction of PDA size and complete closure
on day 3 of the treatment course (FIGURE 2). Three days after discontinuing
Paracetamol, echocardiogram showed no recanalization of PDA. (Figure 2-d)
There were no major adverse effects, such as oliguria, thrombocytopenia, or
intestinal dysfunction. Patient was successfully weaned off from mechanical
ventilation and remained hemodynamically stable and discharged home with a
body weight of 1.9 kg, 10 days after extubation. Three months after discharge,
patient showed recanalization of PDA. The infant was otherwise clinically stable
and did not need further medication.

Discussion:

A preterm neonate of five weeks postnatal age is presented with a
hemodynamically significant PDA closed after paracetamol intravenous therapy.

Few studies were published on the late onset closure of PDA by paracetamol.
These studies were done on a small number of patients and showed controversial



outcomes. (7) We thought to present this case to document efficacy of this
treatment, even in five weeks old premature infants. Additionally, our case showed
that this treatment modality can also be safely used in very critical neonates, who
are hemodynamically compromised due to recurrent arrhythmias and also were
treated from necrotizing enterocolitis. Interestingly, we did not meet any
complications from paracetamol therapy.

Our case showed that late use of intravenous Paracetamol in the treatment of PDA
in infants who are candidates for PDA surgical ligation is worth further
exploration. A potential benefit of such treatment could be that the gradual closure
of the PDA diameter occurring with the use of such therapy may lead to a lesser
physiological impact than the sudden closure through surgical ligation. The infant
in this report was exposed to the effect of the ductal shunt for a prolonged period
of time. Therefore, the ventilator dependency may be a consequence of long-term
pulmonary over circulation. Similarly, chronic systemic hypoperfusion due to left
to right shunting may explain the incidence of NEC. Interestingly, in our case and
three months after discharge, echocardiography revealed recanalization of PDA,
though the patient did not need change of management. Recanalization at early
follow up was also mentioned by others (10) and in their case treated by
administering another course of paracetamol.

Both cases show the importance of regular follow up after such treatment. It is
speculated whether after discontinuation of intravenous paracetamol this should be
followed by few days of oral paracetamol to possibly avoid such recanalization.

Conclusion

In conclusion, we believe that paracetamol might be used as a rescue management
for closure of preterm PDA whenever lines of treatment either failed or are
contraindicated. Our case also emphasizes the importance of regular follow up.
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Legend to figure 1:

A: Echocardiographic apical four chamber view showing pericardial effusion as a
sign of hydrops fetalis.



B: Twelve leads electrocardiogram showing atrioventricular re-entery tachycardia
with transient sinus rhythm after adenosise injection

C: Lateral abominal xray showing pneumoperitoneum as a sign of perforated
necrotizing enterocolitis

Legend to figure 2:
2-A: Echocardiographic ductal view showing large PDA

2-B: Echocardiographic short axis view showing restriction of PDA size after two
days of paracetamol treatment

2-C: Echocardiographic short axis view showing total closure of PDA on day three
of treatment

2-D: Echocardiographic short axis view showing no recanalization of PDA after
three days of treatment.

2-E: Echocardiographic short axis view showing recanalization of PDA after 3
months follow up.



KFSH JEDDAH S12-4/Pediatric s

ﬁwﬁ@%’%—fvfrﬁr*”*’fr-?“ré“—f‘*r@”ﬁwé

Biedima M ahad i

a1 “;F?_“ﬂ'r‘““ﬁf““r”v“r“‘-ﬁw %ﬂw

1 5 5 S 0 R VA SN 9 S
) | cazthianl ph Enaid e b i].lllr { JeEb e ic Hal ki R bsctafebi
| i 1
il
-—\_..\_q—-—-—\.:-ﬁ,—‘._._.rﬁ—i_l'\_...r.“
I I | | R I

*-“r“*#r*““ww*r“

:,J-:\_fum_m_;wf\,_,.wf\_ﬁ U{M_,,w«ﬂuruwmﬂ_\f\_\f\.\f\a,\ﬁ\. I

L) | li
ﬂ\_ﬂ\_;dfwurm_w_ﬁ_mﬁ__\rﬁppwﬁﬁﬂ_fuww u.-h-.s_?
J===id YL It

| | L HHEHE

Figure 1






