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 تعاكس الشرايين الكبرى وتضيق الشريان الأبهر في رضيع مصاب
بالتهاب القصيبات الهوائية
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abstract: The transposition of the great arteries (TGA) is a complex congenital heart disease which usually 
presents as cyanosis in neonates with limited mixing between the systemic and pulmonary circulatory systems. A 
delayed diagnosis of TGA can lead to ventricular failure. We report a six-week-old infant who was admitted to the 
paediatric Intensive Care Unit of the Royal Hospital, Muscat, Oman, in 2016 for bronchiolitis. During admission, 
she was incidentally diagnosed with TGA and coarctation of the aorta. Postnatal screening, including the use of 
pulse oximetry, plays a significant role in avoiding a late diagnosis of TGA; however, this screening tool is not widely 
used in Oman. Moreover, the common practice of applying a pulse oximetry probe only to the foot may have been 
limited in the current case due to the reverse differential saturation between the upper and lower limbs caused by 
this particular combination of lesions. 
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الملخ�ص: تعاك�ص ال�صرايين الكبرى من اأمرا�ص القلب الخلقية المعقدة التي ت�سبب ازرقاق اللون في حديثي الولادة مع اختلاط محدود بين 
الدورةالدمويه الج�سميه والرئوية. الت�سخي�ص المتاأخر لهذه الحالة ممكن اأن يوؤدي اإلى ف�سل البطين القلبي. هنا نعر�ص حالة ر�سيع يبلغ من 
العمر �ستة اأ�سابيع اأدخل اإلى وحدة العناية المركزة للاأطفال في الم�ست�سفى ال�سلطاني في م�سقط، عمان، عام 2016، ب�سبب التهاب الق�سيبات 
الهوائية. تم عن طريق الم�سادفة ت�سخي�ص الحالة  بتعاك�ص ال�صرايين الكبرى وت�سيق ال�صريان الاأبهر. هذا يبرهن ان فح�ص ما بعد الولادة، 
بما في ذلك ا�ستخدام قيا�ص النب�ص، يلعب دورا هاما في الت�سخي�ص المبكرلتعاك�ص ال�صرايين الكبرى، ومع ذلك، فاإن هذه الاأداة لا ت�ستخدم 
على نطاق وا�سع في عمان. واأي�سا، فاإن الممار�سة ال�سائعة لتطبيق م�سبار قيا�ص التاأك�سج النب�سي فقط على القدم قد تكون محدودة النتائج 

في الحالة الحالية ب�سبب الت�سبع التفا�سلي العك�سي بين الاأطراف العلوية وال�سفلية الناجمة عن مجموع الاأ�سباب المر�سية.
الكلمات المفتاحية: تعاك�ص ال�صرايين الكبرى؛ ازرقاق؛ فح�ص حديثي الولادة؛ التاأك�سج النب�سي؛ تقرير حالة؛ عمان.
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Moderate to severe congenital heart 
diseases occur in approximately six in 1,000 
live births.1 Of these, the transposition of the 

great arteries (TGA) is a major condition in which the 
aorta and pulmonary arteries do not arise from their 
respective ventricles, resulting in ventriculoarterial 
discordance and parallel pulmonary and systemic 
circulation.2 While most infants are diagnosed with 
TGA in the neonatal period, a subgroup of children are 
diagnosed at a much later stage. A delayed presentation 
of TGA carries additional complications—such as 
congestive heart failure in patients with increased 
pulmonary blood flow and systemic ventricular failure 
in those with an intact ventricular septum—leading to 
a need for ventricular support devices and longer stays 

in the intensive care unit (ICU).2,3 As such, the early 
diagnosis of this major lesion can avoid associated 
morbidity and mortality.4

Case Report

A six-week-old infant girl was admitted to the 
paediatric ICU of the Royal Hospital, Muscat, Oman, 
in 2016 with symptoms of respiratory distress. The 
infant had been born at term with a birthweight of 
2.38 kg. The postnatal course was uneventful and she 
was discharged and sent home on the second day of 
life. There was no maternal history of diabetes and no 
history of cardiac diseases among the family members. 
At the age of one month, the infant had been evaluated 
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for a febrile illness and respiratory distress and 
diagnosed with bronchiolitis. At admission, her weight 
and length was 3.00 kg and 52 cm, respectively. Due 
to difficulties in breathing, noninvasive ventilation 
in the form of continuous positive airway pressure 
was initiated; however, as the breathing difficulties 
persisted, she was later intubated.

Following admission, the patient was noted 
to have a wide pulse pressure and a pansystolic 
murmur with peripheral pulses of adequate volume, 
including femoral pulses. In addition, she had features 
of congestive heart failure with cardiomegaly and 
congested lungs [Figure 1]. Given these clinical features, 
an echocardiogram was performed which showed 
discordant ventriculoarterial connections, good biven-
tricular function, a large unrestrictive ventricular 
septal defect (VSD) measuring 8 x 7 mm, coarctation of 
the aorta and a large patent ductus arteriosus (PDA) of 
6.7 mm, supplying the distal aorta with a bidirectional 
shunt [Figure 2]. Notably, she had reversed differential 
saturation between the upper and lower limbs with 

oxygen saturation of 80% in the right hand and 100% 
in the lower limb. Her fraction of inspired oxygen level 
was 0.45. A respiratory viral panel was positive for a 
rhinovirus infection. 

On the ninth day following admission, a single-
stage surgery was performed combining an arterial 
switch operation with an aortic arch repair and VSD 
closure. The bypass and cross-clamp time was 240 and 
137 minutes, respectively. The postoperative period was 
complicated by low cardiac output, renal impairment 
requiring peritoneal dialysis and a left-sided diaphragm 
weakness necessitating diaphragmatic plication. Follow- 
ing a period of noninvasive ventilatory support, the 
patient was discharged one month after admission 
while breathing room air. At a two-month follow-up 
visit, she was healthy.

Discussion

In TGA cases, the clinical presentation is affected by 
the presence of atrial, ventricular or ductal connections 
and the degree of mixing between the two circulatory 
systems.2 Some infants without circulatory mixing 
present earlier in shock, often urgently requiring a 
prostaglandin infusion and an atrial septostomy as a 
palliative measure while awaiting corrective surgery. 
In contrast, infants with significant defects (including 
large VSDs, atrial septal defects and PDAs) may 
present later with features of congestive heart failure 
and mild cyanosis following a decrease in pulmonary 
vascular resistance.2 In the current case, the patient 
had adequate-volume peripheral pulses due to a large 
PDA, despite the concomitant presence of a coarctation 
of the aorta.

An interesting observation in the current patient 
was the reversed differential cyanosis. The term 

 
Figure 2: Echocardiograms of a six-week-old female infant in the (A) suprasternal and (B) parasternal long axis views 
showing coarctation (arrow) and the continuation of the arterial duct (arrowhead) into the descending aorta. Note the 
anterior aorta arising from the right ventricle and the posterior pulmonary artery.
Ao = ascending aorta; PA = pulmonary artery; LV = left ventricle; RV = right ventricle; LA = left atrium.

 
Figure 1: Anteroposterior chest X-ray of a six-week-old 
female infant showing plethoric lung fields. 
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However, not all institutions incorporate screening 
at both the pre- and post-ductal sites; instead, some 
test only the post-ductal site in the foot, since most 
lesions have lower saturations in the foot due to a 
right-to-left shunt at the ductal level.10 This approach 
would miss a complex defect, as seen in the current 
patient who had higher saturation in the foot due to 
reversed differential saturation. Unfortunately, pulse 
oximetry screening is not mandatory in Omani health 
institutions and, when performed, may be restricted to 
the post-ductal site. As such, the researchers strongly 
recommend that these limitations be addressed in 
future screening practices in the country.

At birth, the left ventricle is of normal thickness 
in infants with TGA who have an intact ventricular 
septum; however, since it supports only low-pressure 
pulmonary circulation, the ventricle loses its muscle 
mass and becomes thin-walled by the time the child is 
2–4 months old.13 In cases such as the current one, the 
systemic ventricle has a reduced risk of deconditioning 
due to the presence of a large VSD that exposes the 
ventricle to systemic or near-systemic pressure.2 
Nevertheless, the presence of aortic arch abnormalities 
requires early surgery.2 An arterial switch operation 
is the surgical procedure of choice for TGA cases.14 
However, a primary TGA repair can be still performed 
at 3–8 weeks of age, with similar results to those 
found for surgical repairs undertaken at an earlier 
age.3 In children with TGA and a large VSD, as in the 
present case, the surgery of choice is also an arterial 
switch operation.2 Edwin et al. reported that surgical 
correction in infants over two months old with TGA 
and an intact ventricular septum resulted in prolonged 
mechanical ventilation and increased hospital stays 
due to the deconditioning of the systemic ventricles.3

Conclusion

This case describes a patient with a significant 
congenital heart lesion diagnosed incidentally following 
her admission for bronchiolitis. As she had been 
asymptomatic at birth and no postnatal screening 
for cardiac anomalies was undertaken, the condition 
had gone undiagnosed. Neonatal and postnatal 
screening has been shown to play a major role in 
reducing undiagnosed cases of congenital heart 
diseases. The current case demonstrates that even a 
combination of two complex cardiac lesions can be 
missed both antenatally and postnatally. It is therefore 
recommended that universal postnatal pulse oximetry 
screening be implemented in healthcare institutions 
throughout Oman, with screening of both the pre- and 
post-ductal sites to include the right hand and one of 
the feet.

differential cyanosis refers to the discrepancy between 
upper and lower limb saturation where the former is 
higher compared to the latter.5 This finding is often 
observed in children with a left-to-right shunt at the 
ductal level, either due to pulmonary hypertension or 
an obstruction in aortic blood flow anywhere proximal 
to the ductus. Reversed differential cyanosis, on the 
other hand, is seen in children with TGA in association 
with aortic arch abnormalities and pulmonary 
hypertension.2,5 In such cases, the deoxygenated blood 
from the right ventricle is pumped into the systemic 
circulatory system through the aorta to supply the 
head, neck and upper limbs while the oxygenated 
blood from the left ventricle is pumped into the 
pulmonary circulation via the pulmonary artery.2 The 
presence of a coarctation between the left subclavian 
artery and the ductus allows for the shunting of a 
portion of this blood—while the rest is ejected to the 
lungs—from the pulmonary artery to the descending 
aorta which supplies the rest of the torso and lower 
limbs. This leads to higher saturation in the lower 
limbs in comparison to the arms.2,5 While reversed 
differential cyanosis is pathognomonic in children 
with TGA, a PDA and elevated pulmonary vascular 
resistance or aortic arch abnormalities, it has also been 
reported in an infant presenting with a supracardiac 
total anomalous pulmonary venous connection.6

In recent years, fetal echocardiography has 
become an important tool for antenatal care. Patients 
with critical congenital heart lesions diagnosed ante-
natally have a better prognosis than those diagnosed 
postnatally, including a reduced risk of brain injury, as 
they can be rapidly transferred to a tertiary surgical 
centre and receive early intervention.4,7,8 Various inter-
national guidelines recommend antenatal anomaly 
screening, including the need for certain imaging 
views such as four chamber and ventricular outflow 
tract assessments.9 Staff training in obstetric ultra-
sonography techniques is therefore crucial to improve 
the antenatal detection of congenital heart diseases. 
In addition, neonatal screening for congenital cardiac 
anomalies should include pulse oximetry as a part of 
the clinical examination. This method of postnatal 
testing has been incorporated into numerous newborn 
screening programmes worldwide and is recommended 
by the American Academy of Pediatrics, American 
Heart Association and the American College of 
Cardiology.10,11 

Overall, the percentage of severe congenital 
heart diseases diagnosed postnatally has increased 
from 58% with clinical examinations alone to 72% with 
pulse oximetry.10,12 Asymptomatic neonates should 
be screened after 24 hours of life or before discharge 
at two sites, including the right hand and foot.10 
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