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Cardiac or respiratory cause of hypoxia in a newborn? 

A term baby boy was delivered overnight by emergency caesarean section for pathological 

cardiotocography. An uncle died in childhood due to ‘a problem with the aorta’.  

After initial cry he required resuscitation including chest compressions. He was stabilised on 

nCPAP but remained poorly saturated with a notable pre- and post-ductal gradient. 

Cardiovascular examination was normal. A chest x-ray was taken at two hours of life (Figure 

1). 

QUESTION 1 

‘Egg on a string sign’ suggests which congenital cardiac condition? 

A. Coarctation of the aorta 

B. Ebstein anomaly 

C. Tetralogy of Fallot 

D. Total anomalous pulmonary venous return 

E. Transposition of the great arteries 

 

QUESTION 2 

What pathological finding is seen on this x-ray? 

 

QUESTION 3 

What emergency treatment should be considered? 

 

QUESTION 4 

Which investigation would be most helpful in guiding ongoing management? 

  



 

ANSWERS TO THE QUESTIONS 

 

Question 1: The correct answer is E 

The ‘egg on a string’ sign (or ‘egg on its side’), brought to mind by the globular cardiac 

shadow on this neonatal chest x-ray, is suggestive of transposition of the great arteries 

(TGA).  

TGA is a congenital cardiac condition in which the aorta arises from the morphologic right 

ventricle and the pulmonary artery from the morphologic left ventricle.1 Systemic and 

pulmonary circulations are parallel and a connection must exist – a septal defect or a patent 

ductus arteriosus – to sustain life. 

If not antenatally diagnosed (as many as 50% of cases2), TGA presents with severe 

cyanosis followed by progressive metabolic acidosis due to poor oxygenation. Diagnosis is 

challenging as clinical examination is generally unremarkable, except for a single, loud 

second heart sound, and there may be no murmur unless associated anomalies are present. 

The characteristic radiographic appearance represents a narrowed superior mediastinum, an 

enlarged left atrium and an abnormally convex right atrium due to increased pulmonary 

blood flow.3 Together, these features give rise to a globular, egg-like heart shadow. 

In this case, the presentation, x-ray appearance and family history, in conjunction with the 

well-recognised difficulty in clinically diagnosing congenital heart disease, led to concern 

about a potential cardiac cause of hypoxaemia.  

 

Question 2: Right-sided pneumothorax 

Besides the concerning cardiac appearance, this x-ray shows a clear pathological finding of 

right-sided pneumothorax. This gives rise to the question of whether congenital heart 

disease could be present in addition to pneumothorax, or whether the abnormal heart 

shadow may actually be a ‘red herring’ that does not indicate a primary cardiac problem. 

 

Question 3: Needle thoracocentesis 



Faced with diagnostic uncertainty, treatment for life-threatening conditions should be 

prioritised. In a hypoxic, clinically unstable neonate with pneumothorax, urgent needle 

thoracocentesis is indicated, followed by chest drain insertion if the air leak persists. In this 

case, however, the infant improved with nCPAP, and thoracocentesis was avoided. 

Although duct-dependent cardiac disease was considered, (and prostaglandin prepared); 

prompt bedside echocardiography by the neonatologist was performed to guide care, and 

manage the baby safely without invasive procedures. 

 

Question 4: Echocardiography  

Echocardiography is the mainstay of investigation to diagnose or rule out congenital heart 

disease.  

Other clinical findings hint at the diagnosis including 1) the differential in pre- and post-ductal 

saturations and 2) close examination of the radiograph reveals elevation of the thymus and 

outlining of the cardiac silhouette, suggestive of a small pneumomediastinum.  

In this case, echocardiography showed normal ventriculoarterial connections, excluding the 

diagnosis of TGA. Instead, pulmonary hypertension associated with the pneumothorax was 

causing right atrial dilatation. The aortic knuckle was pulled to the right and the vascular 

pedicle narrowed, findings which conspired to mimic the egg on a string sign. Air leak rather 

than TGA explained the baby’s clinical status. 

This case emphasises the difficulty of clinically differentiating between cardiac and 

respiratory causes of hypoxaemia in an unwell newborn. In particular, the weakness of 

radiological cardiac contour at identifying congenital cardiac disease is well recognised4 and 

highlights the value of clinicians outside cardiac centres being trained in echocardiography. 

Careful radiographic interpretation may also be also useful - e.g. in this image, in identifying 

the pneumomediastinum (which offered an alternative explanation for the narrow vascular 

pedicle) and helping to discern the configuration of the great vessels (Figure 2). 

Nevertheless, the principle remains that, in the face of ongoing clinical instability and 

diagnostic doubt, life-saving treatment should be prioritised; in this case, by aspiration of the 

pneumothorax (by needle or drain, under mechanical ventilation), prior to repeat x-ray. 

 

PATIENT OUTCOME: 



The baby improved after optimising respiratory support and was later discharged to the 

maternity ward, with cardiology follow-up as a safety net. 
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