


Simple Tetralogy of Fallot 
Postoperative management made simple  

(…in 20 minutes)  
Stephane LE BEL Hôpital Timone-Enfant  

• The	severly	cyanosed	neonate/infant	
• Modified	Blalock-Taussig-Thomas	shunt	
• RVOT	stenting	procedure	
• Right	ventricule	to	pumonary	artery	connection	
• Complete	neonatal	surgical	repair	

• Complete	surgical	repair	

• RV-PA	conduit	

• Melody	procedure



The Anesthetist and Intensivist task  
Risk management

• Sentinal	Threat:	Anatomy	–	Comobidities...	
• Apical	Errors:	In	the	operative	theater.	
• Additional	error	chain:	In	PICU

Odds	ratio	of	Morbidity	
• Neonates	5,26	(3,90	-	7,09)	p<	0,001	
• Complexity	2,14	(1,67	–	3,12)	p<0,001	
• Bypass	>	90’		2,28	(1,67	–	3,12)	p<0,001	
• Ilness	severity	1,52	(1,16	–	2,00)	p<0,01	



Pulmonary to Systemic Anastomosis



« It is never just a BT shunt »

• 173	children	
➢Median	age	22	days	
➢Median	weight	3,2	kg	

• Acute	Events	on	41	patients	
➢Chest	opening	(n=30)	
➢Shunt	Thrombosis	(n=16)	
➢Pulmonary	overcirculation	
(n=17)	

➢Death	(n=6)



Primary Issues with BT shunt

1. Volume	loading	of	the	heart	
• Fluids	-	Transfusion	
• Valvular	regurgitation	
• Subendocardial	ischemia	

2. Coronary	steal	
• Shunt	size	-	lenght	–	anastomosis	–	Pulmonary	vs	Systemic	resistances	
• Low	diastolic	pressure	(PAd<30mmHg)	
• Subendocardial	ischemia	

3. Shunt	thombosis	
• Platelets	(any	pro-coagulant	factor)	
• Hemoglobin	>	15	g/dl	
• Pulmonary	Arterial	Hypertension	
• Low	Cardiac	output	
• Technical	issues



How to deal quickly with a complex physiology?

• SpO2	<	75%	vs	>	85%	

• NIRS	cerebral/renal	ratio	<	1	vs	>1	
• ECG	(ischemia)	
• Invasive	Arterial	pressure	(PAd)	
• Arterial	gas	test	(Hb;	PaO2;	Lactates)	
• Echocardiography	
• Pulmonary	echography	
• Cath	lab	/	Tomodensitometry

• Hypotension	and	desaturation	
➢Hypovolemia	(real	or	functional)	–	anemia	
➢High	pulmonary	and	low	systemic	vascular	
resistance	

➢Shunt	occlusion/thrombosis	with	hypoxemic	
heart	failure	

➢Pulmonary	desease	with	low	pulmonary	vein	
saturation	

• Hypotension	and	high	saturation	
➢High	cardiac	output	with	vasodilatation	
➢Pulmonary	overcirculation	with	systemic	
vasoconstirction	

• Normal	PAm	/	PAd	and	low	SpO2	
➢Technical	Issues		
➢High	PVR	-	PAHT	
➢High	O2	consumption



RVOT and Ductal stenting are high-risk procedures

Neonatal	interventional	catheterism	
• All	cause	mortality	12%	

➢1st	primary	cause:	Cardiac	65,1%	
➢2nd	primary	cause:	Pulmonary	(16,6%)	

• Adverse	Events	30,2%	
• Major	AE	4,2%

• A	two	month	infant,	with	T4F,	severly	
desaturated,	avlocardyl,	two	fluid	challenge,	
non	Invasive	ventilatory	support	(CPAP),	
schedulled	for	RVOT	stenting	procedure	

• CRISP=9	➔ Serious	Adverse	Events	=	8-10%



RVOT /  Ductal stenting

Non	specific	issues

• Poor	patient	access	
• Poor	lighting	
• Radiation	exposure	
• Offsite	location	
• Low	ambient	temperature	
• Frequent	flushings	
• Positioning	issues	
• Bleeding	
• Vascular	trauma/thrombosis	
• Dysrythmia	
• Vascular	/	cardiac	chamber	perforation	
• Stroke	/air	embolism

Specific	issues

• Patent	ductus	arteriosus?	
➢ Alprostadil	induced	morbidities	

• Complex	DA	anatomy	

• Guiding	and	stent	positioning	
➢ Fluid	chalenge	
➢ Esmolol	
➢ Vasopressor	

• Emergent	surgery	

• Greater	need	for	reintervention



In	favor	of	arteriosus	stenting:	
• Fewer	procedural	complication	
• Shorter	ICU	LOS	
• Less	diuretics	
• No	difference	in	the	hazards	of	a	composite	
outcome	(death	+	unplanned	intervention	
to	treat	cyanosis)



• 52	patients	
• 1	per-procedure	death	
• 1	emergent	surgery	
• 2	BTS	shunt	for	inadequate	
oxygenation.	
• 16	re-catheterization	

➢Baloon	angioplasty	
➢Re-stent	procedure







TOF complete surgical repair

• Junctional	Ectopic	Tachycardia	
• Postoperatie	bleeding	
• Low	Cardiac	Output	Syndrome	

➢Tamponade	
➢RV	Systolic	dysfunction	
➢RV	Diastolic	dysfunction	

• Residual	lesions	
➢Branch	PA	stenosis	
➢Residual	RVOT	obstruction	
➢Residual/new	VSD	

• Ileus	/	Poor	enteral	feeding

• Right	Ventricular	Dysfunction	
➢RV	muscle	hypertrophy	limits	
cardioplegia	efficiency	

➢RVOT	résection	and	related	
arythmie	/	heart	block	

➢RV	hypetrophy	and	diastolic	
dysfunction

• Residual	VDS>4-5mm	
• RVOT	velocities	>	3m/s	
• Pulmonary	regurgitation



Postoperative clinical pathway

Day	0	
• Volemia		

➢RAP	≈ 5-10	mmHG	(15mm	Hg)	
• HR<150/mn	

➢T°	control	(SIRS)	
➢Analgesia	-	Dexmedetomidine	
➢SuMg+;	Adénosine;	amiodarone	

• Normal	Blood	Pressure	
➢Vasoplegia	(SIRS	–	volemia	–	vasopressor)	
➢LCOS	(milrinone)	
➢PFO++

• 1153	TOF	repairs	(92	centers)	
• Mortality	0,13%	
• Early	Extubation	(<	H+6h)	31%	
• Median	ventilation	duration	20,9	h	
• Early	Extubation	associated	factors:	

➢Higher	weight	
➢Lesser	skin	incision	to	skin	closure	
time.	

➢Lesser	aortic	cross	clamping	time



Right Ventricule to Pulmonary Conduit

• Redo	surgery	
• Low	morbidity	related	to	pre-CPB	dissection	time	and	
complication	(bleeding)	
• Fast	track	pathway	
• Short	ICU	stay



Percutaneous Pulmonary Valvulation

• Patient	comorbidities:	
➢Right	ventricular	failure	
➢Distal	pulmonary	artery	stenosis	

• General	anesthesia	
• Prolonged	procedure	
• Pressure	injury	
• Plexus	injury	

• Hemoptysis		
• ICU	/	CCU	admission	unfrequent	
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•Initial	improvment	of	global	hemodynamics.	

•Progressive	decrease	of	cerebral	RsO2.	

•Incresead	amplitude	of	cerebral	desaturation	
with	iterative	RV-PA	angioplasty.

Iterative balloon inflations led to an impaired  hemodynamic status 
with poor tolerance in a 14 years old girl with repaired TOF and right 

ventricular systolic failure
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Conclusion

• Mortality	and	morbidity	belong	to	the	cohort	of	profundly	desatured	
neonates.	
• Surgical	or	percutaneous	intervention	are	high	risk	procedure	in	this	
context.	
• Anesthesiologist	and	Intensivist	are	the	ones	confronted	with	
morbidities	occurrence	and	treatment.	
• Well	known	neonatal	palliative	procedure	vs	new	percutaneous	
technique?	
• How	can	we	improve	neonatal	acute	care?	
• How	can	we	prevent	or	decrease	the	occurrence	of	postoperative	
adverse	events?


