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Abstract

The first presentation of congenital heart disease and managing critically ill neonates is sometimes challenging. One of the most common birth
abnormalities is aortic coarctation (CoA), which is caused by narrowing the aortic isthmus. It is tough and complicated to make an accurate
prenatal diagnosis of CoA. We continue to see a high number of false (+) and false (-) diagnoses. We report a five-day-old newborn boy who
presented with coarctation of the aorta and atrial septal defect and underwent coarctectomy. He had decompensated shock and looked ill. Point-
of-care ultrasound helps us to reach the diagnosis, which affects clinical decision-making, choosing an appropriate intervention, and early
consultation with excellent service. In the instance presented, CoA was diagnosed postnatally. In the CoA diagnoses, incorrect ultrasonography
dimensions of great vessels and PA/Ao ratio are critical. However, a broad differential diagnosis is necessary, including lung dilatation (due to
pulmonary hypertension or fetal blood redistribution due to potential infection).
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Introduction

Congenital heart diseases (CHD) are the most common congenital
disability. It occurs approximately 8 in 1000 births and ranges from
benign to life-threatening.[1] Coarctation of the aorta (CoA) is one of
CHD and is defined as narrowing the aortic arch (AA).[2] The AA is
typically located near the insertion of the ductus arteriosus just distal
or proximal to the left subclavian artery, which can lead to obstruction
of blood flow.[3] This obstructive lesion may limit blood flow in the
fetal aortic arch, resulting in arch hypoplasia. However, this may not
be clinically obvious until after delivery in certain circumstances.[4]
CoA represents 4-6 % of CHD with a reported prevalence of
approximately 4 per 10,000 live births [5] were more common in
Caucasians than in the black or Hispanic population [6] and with
male-to-female predominance (59 versus 41

%).[7]

At birth, Newborn children with coarctation of the aorta are usually
asymptomatic.[8] The onset of symptoms is correlated to the closure
of the ductus arteriosus within the first 7-10 days of life.[9] The
symptom's severity and the age at the time of presentation rely on the
site of the coarctation, the narrowing degree, and any other associated
cardiac defects.[10] Newborn children with severe coarctation with
ductal closure may initially present with a decrease in feeding and
irritability; there are appearing pale or have differential cyanosis.
Also, patients with severe coarctation present signs of shock and
circulatory collapse with poor or no palpable pulse in the femoral

area.[11] In the evaluation measuring blood pressure in the upper and
lower extremities is necessary because low systolic blood pressure of
the lower extremity to the upper should raise suspicion ofCertification
of the aorta.[12] Transthoracic echocardiography is initially the
diagnostic tool for the coarctation of the aorta.[13] The suprasternal
aortic arch view can reveal aortic coarctation, particularly when
combined with color flow mapping.[14] The treatment of
Certification of the aorta depends on the narrowing degree and
severity of presentations. In the neonatal period, almost the definitive
treatment is by surgery.[15]. Many pediatric POCUS guidelines do
not cover the diagnosis of aortic coarctation. [16,17,18]Point-of-care
ultrasonography (POCUS) is a focused ultrasonographyaccomplished
and interpreted at the patient's bedside by a physician or health care
provider in conjunction with clinical examination. In adult studies,
POCUS can facilitate clinical decision-making, appropriate
investigation and intervention, early consultation with theappropriate
service, a short stay in the emergency department, and improved
patient satisfaction. [19,20,21,22,23,24]

To encourage using POCUS as a diagnostic tool in the pediatric
emergency department. This study presented a case of aortic
coarctation detected in utero in which blood flow imaging gavecritical
information on the location and type of this aortic archdefect. [25]
This case showed how important it is to use POCUS in managing

critically ill neonates, which helped us in clinical decision-
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making, choosing an appropriate intervention, and early consultation

with good service.

Case Description

This is a 5-day-old full-term baby boy, 3.5kg, with the outcome of
expected vaginal delivery with regular antenatal follow-up and
uneventful prenatal and immediate postnatal history. The baby was
discharged home with the mother on the second day of life in stable
condition. On day five, the baby presented to our pediatric emergency
department in King Fahad Medical City in Riyadh with complaints of
fever, poor feeding, irritability, and shortness of breath for 1 day. No
risk factor for CHD in the history. Those symptoms occur only on the
day of the presentation, the parents are not related, and the newborn
metabolic screening program was not remarkable.

On arrival at our Department, he was found to be febrile (38.6°C.),
tachypneic (respiratory rate 60 breaths per minute) with severe work
of breathing, oxygen saturation of 99 % on room air, tachycardiac
(heart rate of 158 beats per minutes), cooled extremities with poor
perfusion, Initial Systolic blood pressure on all upper and lower
extremities was 50 mmHg and bilateral both femoral pulses were
decreased. He was conscious, although she was looking pale and ill-
appearing.

Physical examination revealed non-dysmorphic features with a
weight of 3.5 kg. He was found to have chest retraction with good air
entry and no added sounds, and the apex beat was not displaced with
normal heart sounds. Abdomen examination revealed no
hepatosplenomegaly, no sign of abuse or surgical abdomen, and the
upper and lower extremities exam was unremarkable.

The initial impression was to roll out sepsis as the patient was febrile
and ill, and a decrease in femoral pulse could be possible due to
hypotension. Resuscitation started, and the broad-spectrum
intravenous antibiotic was given after sending the initial lab and

culture profile.

Bedside glucose level was low. The initial Blood Gas showed severe
metabolic acidosis, pH 6.9 with Severe hyperlactatemia (Lactate as
high as 21), and Bicarbonate as low as 5. child's condition did not
change, and bedside POCUS was done after a while of assessments
which revealed an abnormally dilated right ventricle (Figure 1a) with
septum pushed to the left and a small left ventricle with poor function
(Figure 1b), which increased the suspicion of cardiac defect leading
to shock. Urgent chest x-ray showed cardiomegaly (Figure 2), and
Electrocardiography (ECG) showed sinus rhythm with features of
right axis deviation with right heart strain (Figure 3). After all these
findings, patients were evaluated as septic versus cardiogenic shock.
Pediatric cardiologists consulted immediately to roll out cardiac
defects with a high possibility of CoA.

After the initial resuscitation patient's Systolic blood pressure
improved and showed on the right upper extremity was 96 mmHg and
on the right lower extremity was 40 mmHg. Initial laboratory tests
showed leukocytosis with a white cell count of 21,000, low platelets
103, high creatinine 144, and high urea 16.8. The pediatric
cardiologist confirmed the diagnosis of Certification of the aorta with
ASD and left to right shunt at bedside echocardiography. The patient
was electively intubated, and Prostaglandin infusion was started
immediately after that. He became hypotensive, which required
inotropic support, and was safely transported to the neonatal intensive
care unit.

When he was stabilized, surgical intervention was performed. The
patient tolerated the procedure very well, and a follow-up after two

months after the approach showed an excellent outcome.

Figure 1a: Four champer views of the heart: showing RV is beggar than LV.
XRV: Right Ventricle, LV: Left Ventricle, RV: Right Atrium, RV: Left Atrium.
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Figure 1b: Short axis parasternal view of the heart showing flattening of the interventricular septum towards the LV.
RV: Right Ventricle, LV: Left Ventricle.
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Figure 2: Portable anterior posterior chest x ray showing cardiomegaly.
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Figure 3: The 12-lead electrocardiogram showing right axis deviation with sign of right heart strain.
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Discussion

Coarctation of the aorta is a dangerous illness that frequently goes
misdiagnosed. When newborns appear with shock, the most prevalent
cause is an infection, which must always be ruled out, followed
closely by left heart blockage (aortic stenosis, coarctation of the
aorta). These heart lesions often exhibit minor and non-diagnostic
murmurs. The electrocardiograms indicate right ventricular
hypertrophy rather than the predicted left ventricular hypertrophy
from a left heart obstructive lesion. A chest radiogram will reveal a
dilated heart, pulmonary edema, or left-to-right shunt. Typically, the
liver is enlarged. [26]

Recent investigations in Scandinavia discovered that at least half of
these newborns were released without a diagnosis [27] and that most
remained misdiagnosed five days after birth.[28] In California, Chang
et al.[29] 27 percent of individuals with aortic coarctation died
undetected at a median age of 17 days. Ward et al.[30] It was
discovered that neonates with symptomatic aortic coarctation
manifested between five and fourteen days after birth. This case
showed how POCUS could help identify CHD when diagnosticclarity
is lacking. Since 1990, the American College of Emergency
Physicians (ACEP) has recommended using ultrasound by a trained
emergency physician to be the scope of practice.[31] Also, the
American Academy of Pediatrics published a formal program to
improve practicing POCUS by Pediatric Emergency physicians
(PEM).[32] Recently, in Pediatric patients, POCUS has been adopted
in practice. Although the are many studies proving the ability to use
POCUS by PEM physicians,[33] And literature showing after
adequate training, PEM physicians can become competent in
practicing POCUS.[34]

Many studies report the importance of using POCUS practically
bedside echocardiography. In 2017 Austin T et al. [35] said a case of
a child diagnosed with precordial tamponade in an emergency. Also,
in 2018 Daniel Rosenfield et al. [36] reported that two patients
diagnosed with POCUS had a ventricular septal defect.

CoA is one of the most missed diagnoses in the prenatal and postnatal
period, which can lead to life-threatening cardiovascular if not
discovered in the early neonatal period. And most of them do not have
symptoms, and they look well with regular examination in the early
days of life.[37] In our case, the child presented within the fifth day
of life with a mixed picture of shock, which makes the diagnosis

Conclusion
In conclusion, CoA was detected postnatally in the case described.
However, an early diagnosis can improve the preoperative state of

infants arriving for surgery and prevent the tragedy of death at home

challenging, but by using POCUS, we were able to identify some
cardiac abnormalities, which helped us make the diagnosis. Previous
literature discussing some of the monsters was like our findings, like
the dilation of the right ventricle more than the left one, and the report
as a sign of prenatal diagnosis, although it could be a normal finding
in the neonatal period. [38]

A clinical examination cannot easily detect aortic coarctation in the
first two days after birth because the arterial duct is patent, allowing
for lower body perfusion. In many countries, the date of maternal
discharge following birth has been decreased from three days or more
to 24 hours or even six hours postnatally. This has resulted in
increased cases of undetected left heart obstructive disease, such as
aortic coarctation, interrupted aortic arch, HLHS, or aortic
stenosis.[39] This trend is likely to continue, with potentially fatal
consequences for babies who are not diagnosed before being
discharged from the hospital, unless additional postnatal screening
tools, such as pulse oximetry of the pre-and post-ductal sites, and
improved education of community healthcare workers in the signs of
congenital heart disease, become available.[40]

Only a tiny percentage of kids born with coarctation are found during
standard prenatal screening, increasing the risk of perinatal
cardiovascular collapse and, in some cases, mortality, which occurs
when the arterial duct shuts.[41] Examining the outflow tracts and
transverse aortic and ductal arches using a simple ultrasound
procedure of five transverse planes across the fetal body can enhance
antenatal diagnosis.[42] Because diagnostic accuracy is difficult to
achieve and the aortic arch may exhibit tubular hypoplasia without an
area of blockage, some kids will need to be monitored in case
coarctation occurs later in infancy.[43] In the case of an infant with
coarctation, surgery is the preferred therapy; however, balloon
dilatation and stenting may be beneficial if coarctation develops later
in childhood.[44]

Our case report limitation is a "near miss." It was apparent in the
possible antenatal diagnosis of such CHD using POCUS. Prenatal
diagnosis of coarctation of the aorta improves survival and reduces
morbidity.[45] We also encourage using POCUS as a diagnostic tool
in the antenatal follow-up visits for pregnant females and the

postnatal period in the pediatric emergency department.

in situations of an easily curable ailment. A Point of care Ultrasound
aids in diagnosis, influencing clinical decision-making, selecting

suitable action, and early contact with the relevant provider.
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