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Tetralogy of Fallot with haemangioma of the upper 
extremity in a child with biventricular failure: a 
diagnostic conundrum
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DESCRIPTION
A 17- year- old male child diagnosed with tetralogy 
of Fallot presented with worsening dyspnoea over a 
course of 2 years. Transthoracic echocardiography 
(TTE) revealed severe biventricular dysfunction 
(left and right ventricular ejection fractions of 15% 
and 20%, respectively). TTE, done 2 years earlier, 
had shown normal biventricular ejection fraction. 
The child also had a soft tissue swelling on the 
right arm since childhood which had increased over 
the last 2 years. On examination, the soft tissue 
swelling was warm to palpate with no thrill, redness 
or tenderness. In view of the clinical suspicion of 
a vascular malformation and the recent onset of 
severe left ventricular dysfunction, it was crucial to 
characterise this lesion to rule out any significant 
shunting causing high output cardiac failure.

The radiograph of the right arm depicted bony 
expansion and multiple lytic lesions with sclerotic 
rim involving distal humerus (Figure 1). Doppler 
ultrasonography revealed a soft tissue mass in distal 
part of the arm with arterial feeders demonstrating 
high resistance triphasic wave form and the draining 
veins showing monophasic flow. The draining veins 
showed thrombus at places (Figure 2). Further, time 
resolved magnetic resonance angiography revealed 
multiple dilated vascular channels in distal part of 
arm and elbow involving the intramuscular and inter-
muscular planes with multiple arterial feeders from 
the hypertrophied brachial artery seen supplying the 
soft tissue mass. However, there was no early filling 

of draining veins which showed normal calibre. 
Hence, in the presence of a well demarcated soft 
tissue mass and lack of arterialisation of draining 
veins, the diagnosis of non- involuting haeman-
gioma was made. Cardiac magnetic resonance, 
done to rule out myocarditis as a cause of severe left 
ventricular dysfunction, did not reveal any specific 
aetiology. As the clinical suspicion of a vascular 
lesion causing significant shunting was high, digital 
subtraction angiography was done to confirm the 

Figure 1 Clinical photograph (A) depicting soft tissue 
swelling in the distal arm and around elbow joint. 
Anteroposterior (B) and lateral radiograph (C) showing 
bony expansion and multiple lytic lesions with sclerotic 
rim in the distal part of humerus.

Figure 2 Doppler ultrasound demonstrating triphasic 
flow in the arterial feeders (A) with monophasic flow in 
draining veins (B). Gray scale ultrasound showing large 
soft tissue component (C) with thrombus in venous 
channels (D).

Figure 3 Time resolved magnetic resonance 
angiography (A) showing multiple arterial feeders 
(depicted by yellow arrow) from brachial artery (BA) 
with no early filling of draining veins. Digital subtraction 
angiography (B–C) depicting arterial channels from 
brachial artery (yellow arrow) and soft tissue blush with 
no early draining vein.
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diagnosis. It revealed soft tissue blush with multiple arterial 
feeders, however no early filling of draining veins was observed 
thus establishing the diagnosis of haemangioma (Figure 3). In 
addition, in view of biventricular dysfunction the various tested 
laboratory parameters (ferritin, transferrin, Hemoglobin A1C, 
thyroid levels, calcium) were normal. The child was considered 
for shunt or corrective surgery but the same was deferred in view 
of severe biventricular dysfunction and associated high risk. The 
dietary sodium was restricted to <2 g/day and the fluid intake 
was limited to <2 L/day. The child was administered weight- 
adjusted ACE inhibitor, beta blocker and diuretics. After medical 
stabilisation and decongestion, the child was discharged in a clin-
ically improved condition.

The International Society for the Study of Vascular Anoma-
lies (ISSVA) classification represents an appropriate scheme to 
stratify proliferative vascular lesions into vascular tumours and 
vascular malformations.1 Multimodality imaging can lead to 
appropriate classification of these vascular anomalies. The pres-
ence of arterial flow can be present in both a haemangioma as 
well as high flow vascular malformation. However, the vascular 
tumours as haemangiomas are clearly demarcated and the arte-
rialisation of draining vein is rare.2 The presence of soft tissue 
mass also occurs more commonly in a haemangioma. Arteriove-
nous malformations usually have low resistance high diastolic 
arterial flow with pulsatile flow in large draining veins.3 High 

flow shunting occurring through large vascular malformations 
can lead to chronic volume overload of the heart and conges-
tive heart failure of variable intensity.4 The degree of shunting 
determines the severity of cardiac failure. In childhood, the arte-
riovenous fistulas with associated cardiac manifestation most 
commonly involve cerebral or hepatic circulation.4 Extremity 
arteriovenous malformations rarely cause high output heart 
failure.5 This case highlights that in presence of intracardiac 
disease, the presence of extracardiac high flow vascular anomaly 
can be confounding factor in determining the cause of cardiac 
failure. Hence, multimodality imaging plays an important role 
to characterise these vascular anomalies and assess their haemo-
dynamic significance.
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Learning points

 ► In presence of intracardiac disease, the presence of 
extracardiac high flow vascular anomaly can be a 
confounding factor in determining the cause of cardiac 
failure.

 ► Multimodality imaging can lead to appropriate classification 
of vascular anomalies.

 ► Vascular tumours as haemangiomas are clearly demarcated 
and the arterialisation of draining vein is rare.
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