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Case History

Background:

• Ischaemic stroke (2009) 
• Progressive severe kyphoscoliosis.

• Multiple admissions since 2009 with variable hypoxia 
(pO2 6.1)

• Numerous investigations (CXR, CTPA, PFTs, Echo)-
NAD.
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Case History

Current Admission:

• Recurrent falls / dyspnoea. 
• ABG: pO2 6.5, pCO2 4.5 on 12 L O2.

• CXR, VQ scan, PFT, Echo- non-diagnostic. 

• Saturations worse in upright position.



Case History

• Contrast/bubble echo. arranged after discussion with 
Cardiology.

• Right-to-left shunt across the inter-atrial septum
demonstrated with flow of contrast in 1 cycle.

• Trans-Oesophageal Echocardiogram performed under 
minimal sedation- difficult due to severe kyphoscoliosis. 
Confirmed right-to-left shunt.



Trans-oesophageal Echocardiogram

• Colour flow Doppler demonstrating a right-to-left shunt across the 
inter-atrial septum (White arrow)



Further Management

• Transferred to tertiary Cardiology Centre for right and left 
heart catheterisation and possible closure of shunt.

• Reviewed by surgeons- deemed high risk for surgery 
due to severe kyphoscoliosis and degree of hypoxia.



Management

• Right and left heart catheterisation performed under local 
anaesthetic.

• Wire passed easily from IVC into LA through the shunt.

• Right side pressures low: RA = 14/10, RV = 17/4, 
LA = 17/8 mmHg.

• Oxygen saturations: 98% at Pulmonary Vein level, 68% 
in Right Femoral Artery.



Right heart catheterisation demonstrating Atrial Septal Defect

•Poor views on TTE attempted during procedure. Catheter in LUPV used 
to inject contrast and better define anatomy.

Multi-Purpose 
catheter in left 
upper pulmonary 
vein

Super-stiff wire 
used to cross 
the defect



Diagnosis

Large atrial septal defect (ASD) with a 
right-to-left shunt, in the absence of 

pulmonary hypertension.



Management

• Patient remained stable, RFA saturation increased to 95%.

25 mm sizing balloon 
used to size the defect 
and assess 
heamodynamic response 
to temporary occlusion.



Device Delivery

Multi-Purpose catheter jailed by 
the device in the LA to monitor 
device delivery and verify closure.



Device Delivery

12 mm Occlutech ASD closure 
device deployed successfully.

• Sats 100% on air post procedure.



Discussion
• ASD’s are the most common congenital cardiac defect diagnosed in 

adults. 
• Under normal physiological conditions, there is net L-to-R shunting 

across an ASD, as the LV is far less compliant than the RV. 
• Hypoxaemia resulting from a R-to-L shunt can occur, but is usually 

secondary to raised pulmonary pressures. 

• R-to-L shunt through a PFO/ASD with normal pulmonary 
pressures was first described by Burchell et al in 1949.1

• Associated with platypnoea-orthodeoxya syndrome: 
dyspnoea and hypoxia exacerbated by an upright 
posture.

1. Burchell, Am J Physiol 1949;159:563-4



Discussion

Theoretical Mechanisms2,3:

– Anatomical theory: Preferential blood flow from IVC to LA 
due to over-developed Eustacian valve, change in axis of atrial 
septum (ascending aorta dilatation / aneurysm).

– Haemodynamic theory: Creation of inter-atrial pressure 
gradient secondary to reduced right heart compliance (eg. RV 
infarction, Right atrial myxoma, mechanical ventilation).

– Extrinsic compression of RA especially in upright posture, 
eg., loculated pericardial effusion, right haemothorax.

2. Cheng TO, Circulation 2002;105:47.
3. Godart F, Eur Heart J 2000;21:483-9.



Discussion

• The most likely mechanism in this case was the severe kyphoscoliosis
(Fig 1), leading to reduced AP diameter and excessive bowing of the 
inter-atrial septum (Fig 2: White Arrow) and possible enlargement of the 
original defect, as well as changing the anatomical relationship of the 
IVC and the defect.

Fig 2:Trans-oesophageal EchocardiogramFig 1: Kyphoscoliosis in this patient



Conclusion

• This case demonstrates the importance of exploring all possible 
cardiac causes of unexplained hypoxia.

• This interesting but rare phenomenon caused significant morbidity 
and numerous hospitalisations in an elderly patient, who underwent 
multiple potentially harmful investigations, before the correct 
diagnosis was made. 

• Successful percutaneous closure of the ASD, though challenging, 
was performed under local anaesthetic with limited available 
imaging.

• Current percutaneous techniques allow for successful intervention 
even in patients of advanced age with significant comorbidities who 
are high risk for surgical options. 



Thank You

Any Questions?


