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Introduction
Normal fetal circulation depends on the passage of blood 

from the pulmonary artery to the aorta through the ductus 
arteriosus, which closes just after birth (in most cases during 
the ϐirst three days of life, although it can remain open until 
several months later).

The premature closure of the ductus arteriosus is a 
little known and infrequent entity. It is a functional fetal 
abnormality, which may be partial with restrictive arterial 
channel, or more rarely total closure, with total ϐlow occlusion. 
It should be suspected in a case of fetal heart failure with or 
without dropsy [1,2]. In echocardiography, right ventricular 
hypertrophy, right cavities dilated, tricuspid and pulmonary 
insufϐiciencies, increased ϐlow velocity in the arterial channel 
and pericardial effusion may be detected [1,3].

Ductal constriction usually occurs after the use of 
cyclooxygenase-inhibiting drugs and it is reversible after 
discontinuation of the medication, especially when it is 
diagnosed early [3,4]. It is well known that towards the end 
of pregnancy there is an increased sensitivity of the ductal 
endothelium to vasoconstrictor factors [5-7], which shows 
a higher incidence of ductus constriction after the 31st 
gestational week [4] being rare before 27 week [3] For all 
these reasons, we believe that the use of those drugs should 
be restricted in pregnant women [8], especially in the third 
trimester of pregnancy.

Abstract

The prevalence of intra-uterine dysfunction of ductus arteriosus is unknown and the clinical 
consequences are poorly understood. We report a case of prenatal diagnosis of premature 
closure of the ductus arteriosus due to maternal intake of metamizole during pregnancy. Fetal 
echocardiography at 37 weeks of gestation revealed a right ventricular hypertrophy and suspected 
stenosis of the tricuspid valve. A cesarean section led to an excellent neonatal outcome. The aim 
of this report is to show echocardiographic abnormalities and outcomes of this rare phenomenom.

Case report
We present a 20-year-old pregnant woman controlled 

in our high-risk pregnancy unit due to antecedents of right 
ureteral stenosis operated at 2 years of age and renoureteral 
colics in previous gestation. Moreover, a caesarean section 
one year before, for placental abruption with a healthy child.

She had a complicated pregnancy. The 1st trimester 
screening result was of high-risk with normal 46 XX 
karyotype (amniocentesis), dental phlegmon intervened 
in 2nd trimester, urinary tract infections and recurrent 
renoureteral colics, especially in the 3rd trimester, so that 
she consults several times and she required three hospital 
admissions. Therefore, she needed several medications: 
pantomycin, fosfomycin, cefuroxime, acetaminophen, simple 
and compositum butylscopolamine and metamizole.

At 37th week of gestation, during a fetal ultrasound, it was 
detected a delayed intrauterine growth, oligohydramnios, 
placenta grade IV and fetal cardiopathy with very marked 
right ventricular hypertrophy and suspicion of tricuspid valve 
stenosis, with normality of rest of cardiac and fetal anatomy, 
as well as a cardiotocographic record. And given these 
ϐindings, it was indicated to end the pregnancy by cesarean 
section due to unfavorable cervical conditions and previous 
cesarean section.
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A girl weight 2400 g (percentile 12) was born, with 
spontaneous crying, heart rate > 100 bpm, adequate tone, 
and apgar 9-10. In the physical examination there weren’t 
pathological ϐindings, except slight respiratory distress that 
require initial FiO2 30% in incubator to maintain adequate 
saturations. In the complementary explorations we found: an 
electrocardiogram with sinus rhythm at 119 bpm, right axis 
(+ 120º), without alterations in conduction or repolarization, 
with corrected QT 432 ms; an echocardiogram with non-
obstructive hypertrophic cardiomyopathy of the right 
ventricle, patent foramen ovale, small ventricular septal defect, 
closed ductus arteriosus and signs of moderate pulmonary 
hypertension with an estimated pulmonary pressure of 55 
mmHg -60 mmHg (Figures 1,2); a normal chest radiography; 
a normal blood test and gasometry; and a normal abdominal-
pelvic and cerebral ultrasounds.

She presented a favorable evolution, without vasoactive 
drugs or respiratory assistance, with a progressive 
decrease in FiO2 from 30% to 21% in 48 hours. In the 
echocardiographic control, a progressive decrease in right 
ventricular hypertrophy and decrease in pulmonary pressure 
was observed.

When we performed a detailed clinical history, we 
conϐirmed the antecedent of a daily maternal self-consumption 
of butylscopolamine and oral metamizole (dose of 575 mg 
every 8 hours), because of the pain caused by recurrent 
renoureteral colics.

Discussion
Intra-uterine dysfunction of the ductus arteriosus is an 

acknowledged event, but it seems to be a rare phenomenon. 
The majority of the cases are probably subclinical or mildly 
symptomatic and therefore not diagnosed. In only a few 
cases ductal dysfunctions will come to the attention of the 
foetologist, neonatologist, or a paediatric cardiologist [2].

The ductus is an important structure during fetal life as it 
allows unloading of the right ventricle and joins the pulmonary 
trunk to the aorta with a diameter equivalent to these two 
major vessels [2,9]. The fetal right ventricle ejects 60% - 65% 
of the combined cardiac output, and 90% of this is shunted 
via the ductus to the aorta. The physiology and structure of 
the ductus differs considerably from the two adjacent vessels 
[2,7,10]. The ductus has a predominantly muscular media 
with circumferential ϐibers and a well-deϐined internal elastic 
lamina. Towards term, endothelial cushions develop which 
are involved with closure after birth. Prostanoids and low 
fetal oxygen saturations play an important role in maintaining 
ductal patency during fetal life [2,11,12]. The structure and 
shape of the ductus both vary during fetal life: initially it is 
quite long and then it becomes tortuous with changing of the 
angles of attachment to the aorta [2,13,14]. It therefore stands 
to reason that dysfunction of the fetal ductus may occur due 
to numerous factors and it may have a profound effect on the 
cardiovascular system [2].

So, physiological fetal circulation requires patency of the 
ductus arteriosus [15], and it is an active process that depends 
on prostaglandins [5]. As gestation proceeds, the sensitivity 
of the ductus to dilating prostaglandins decrease. However, 
the sensitivity to constricting agents as PGE-synthetase 
inhibitors, present in many analgesics, increase [15]. In most 
cases, it is related to the maternal use of non-steroidal anti-
inϐlammatory drugs (NSAIDs) [1]. The drug that has been 
most frequently related to this fact is indomethacin [5], but 
it has been described with different medications such as 
ibuprofen, indomethacin, diclofenac, corticoids and, more 
rarely, metamizole. In addition, recent studies also show 
its association with the excess consumption of foods rich in 
ϐlavonoids [1].

Metamizole (Nolotil®) is a non-steroidal anti-inϐlammatory 
drug that inhibits cyclooxygenase-1 and cyclooxygenase-2 
activity, thereby reducing the production of prostaglandin 
E2 and E1. The drug is widely used in many countries as an 
analgesic and antipyretic agent, especially in some parts of 
Europe, South America and Asia [16,17].

It was banned in the United States by the Food and Drug 
Administration in 1977 because of a possible association with 
agranulocytosis. In contrast to other NSAIDs, precautions 
regarding the use of metamizole during pregnancy are not 
well deϐined and information on its safety in pregnancy is 
scarce. A weak association with Wilms’ tumor was found in 

Figure 1: Postnatal echocardiography: A) Disproportionate hypertrophy of the right 
ventricle. B) Right atrial dilatation. C) Patent foramen ovale.

Figure 2: Postnatal echocardiography:  4-chamber section. A) Right atrium. B) 
Right ventricle. C) Left atrium. D) Left ventricle. E) Right ventricular fi lling.
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children of women who took metamizole during pregnancy 
[16,18]. Other suggested adverse effects are leukemia and 
neural tube defects, that were found in mice. The association 
of NSAIDs with oligohydramnios was described in patients 
who took indomethacin [16,18], but only a few case reports 
had been reported associated to metamizole use [16].

While the effect of indomethacin on prenatal ductal 
constriction is well known, widely prescribed non-steroidal 
anti-inϐlammatory drugs such as metamizole can have an 
equally harmful effect [2].

Premature fetal closure of the arterial duct causes stress 
at different fetal ages and at many different levels of the right 
heart and pulmonary circulation, resulting in a wide range 
of secondary pathology. Disproportionate hypertrophy of 
the right ventricle, right ventricular and atrial dilatation, and 
moderate to severe tricuspid regurgitation and regurgitation of 
the pulmonary valve are the most frequent echocardiographic 
abnormalities. Pulmonary valve dysplasia associated with 
regurgitation may be a marker of fetal ductal dysfunction [2].

So that, the intrauterine constriction of the arterial duct 
causes an increase in blood ϐlow in the pulmonary territory and 
a progressive increase in systolic pressure in the pulmonary 
artery. This maintained situation produces hypertrophy of 
the right ventricle, dilatation and failure of the myocardial 
contractility and remodeling of the pulmonary vessels, giving 
rise to an image of persistent pulmonary hypertension after 
birth [5,20].

Studies have shown evidence of important repercussions, 
leading to heart failure and dropsy, and it may cause fetal 
or neonatal death in long-term cases [3,21-24]. The delay 
in diagnosis can lead to persistent pulmonary hypertension 
in newborns, which sometimes does not respond to 
available therapeutic interventions [3,22,25]. Fortunately, 
early diagnosis allows therapeutic intervention with an 
improvement in prognosis. If it is associated with the use 
of prostaglandin inhibitors and if the causative agent is 
eliminated at the beginning of the clinical picture, total 
recovery of the alterations may occur, without evidence of 
neonatal complications [3,26]. However, the constriction of 
the ductus arteriosus may be related to serious alterations 
when the diagnosis is delayed, being of utmost importance the 
fetal monitoring by echocardiography [3,6].

In secondary cases, maternal medication should be 
discontinued, since spontaneous regression of the disease is 
possible. However, if this does not occur or if hemodynamic 
involvement is important, termination of pregnancy is 
indicated. The postnatal evolution in this situation is usually 
satisfactory and a rapid regression of cardiac alterations is 
observed, as fortunately occurred in our case with intensive 
care since birth to recovery [27-29].

Therefore, the decompensation of the unexplained fetal 

right heart requires a detailed echocardiographic evaluation 
of the ductus arteriosus and a detailed medical history about 
consum of any analgesics [15].

Conclusion
Long-term use of metamizol in pregnancy should always 

be monitored, especially in the advanced 2nd trimester and 
the 3rd trimester, because it may cause oligohydramnios and 
ductus arteriosus constriction similar to effects observed with 
others non-steroidal anti-inϐlammatory drugs.

Ethical issues

This study was carried out in accordance with the guidelines 
of the Declaration of Helsinki, informed consent was given by 
the patient, and was approved by the Ethics Committee of the 
University Hospital of San Juan (Alicante, Spain). 
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