
Anesthetic	Goals	for	Management	of	
Patients	with	TGV	

1.  Maintain	HR,	contractility,	and	preload	to	maintain	
CO	

2.  Maintain	ductal	patency	with	Prostaglandin	E1	in	
ductal	dependent	patients	

3.  Avoid	increases	in	PVR	relative	to	SVR	
*	Increased	PVR	decreases	pulmonary	blood	flow	and	reduces	
mixing;	manipulate	ventilation	

4.  Avoid	Decreases	in	SVR	relative	to	PVR	
*	Increases	systemic	blood	recirculation	

5.  TGV	with	VSD	and	CHF	will	not	necessarily	benefit	
from	ventilatory	interventions	to	reduce	PVR	



Perioperative	Management	of	TGV	

•  Patients	older	than	6-8	months	may	have	
significant	erythrocytosis	(Hct	>65%	at	risk	for	
spontaneous	CVAs)	
– Preoperative	hydration	indicated	
– Consider	erythropheresis	with	FFP	or	saline	
replacement	

•  Cyanotic	patients	are	prone	to	coagulopathies	
– Qualitative	and	quantitative	platelet	defects,	
hypofibrinogenemia,	increased	thrombin	
generation,	fibrinolysis,	and	factor	deficiencies	



Perioperative	Management	of	TGV	

•  Reduce	PVR	
– Ventilatory	interventions	(increase	FiO2,	PaCO2	
25-35,	and	pH	7.4-7.5),	sildenafil,	inhaled	NO	or	
PGI2	

– Avoid	hypoxemia,	acidosis	and	hypercarbia	

•  Monitoring	
– ASA	monitors,	intra-arterial	catheter,	central	
venous	catheter,	and	TEE	



Palliative	Surgical	Techniques	for	TGV	

•  Blalock	Hanlon	Atrial	Septectomy	
– Surgical	creation	of	an	ASD	through	a	right	
thoracotomy	without	CPB	

•  Rashkind	Miller	Balloon	Atrial	Septostomy	
– Less	invasive	and	may	be	performed	in	
catheterization	lab	or	ICU	



Palliative	Surgical	Techniques	for	TGV,	
cont.	

•  Systemic	to	
Pulmonary	Artery	
Shunts	
– Utilized	for	patients	
with	TGV	and	C-TGV	
with	VSD	and	severe	
LVOTO	

– Blalock-Taussig		or	
central	shunt	

	



Surgical	Repair	of	TGV	

•  Mustard	Procedure	
–  A	large	ASD	is	created	
by	excising	the	
interatrial	septum	

–  A	pericardial	or	
synthetic	baffle	is	
used	to	redirect	
pulmonary	venous	
blood	to	the	RV	
across	the	tricuspid	
valve	and	systemic	
venous	blood	across	
the	mitral	valve	into	
the	LV	



Mustard	Procedure	



Surgical	Repair	of	TGV	
•  Senning	Procedure	
–  Pulmonary	and	systemic	venous	blood	is	directed	
identically	as	in	the	Mustard	procedure	

– Autologous	right	atrial	or	interatrial	septal	tissue	is	
utilized	

•  Mustard	and	Senning	Procedures	
–  Performed	with	hypothermic	CPB	with	aortic	cross	
clamping	

–  Possible	low-flow	CPB	versus	deep	hypothermic	
circulatory	arrest	(DHCA)	

– May	be	performed	in	neonatal	period	but	was	initially	
performed	on	infants	6-9	months	of	age	



Surgical	Repair	of	TGV	
	

•  Arterial	Switch	(Jatene)	Operation	-	Arterial	
Anatomic	Repair	(ASO)	

•  Procedure	of	choice	
•  Anatomic	and	physiologic	repair	is	achieved	
by	switching	the	great	arteries	to	create	
ventriculoarterial		concordance	

•  RV	is	connected	to	the	PA	and	LV	is	connected	
to	the	aorta	



-	Distal	PA	is	brought	anterior	(LeCompte	maneuver)	and	
anastamosed	to	the	old	proximal	aorta	(RV	outflow)	

-	Distal	aorta	is	anastamosed	to	the	old	proximal	PA	(LV	

outflow)	
	

ASO	



Coronary	arteries	are	explanted	from	the	aorta	with	excess	

tissue	for	reimplantation	into	the	neoaorta	(proximal	PA)	
	

ASO	



Arterial	Switch	(Jatene)	Operation	

•  Abnormal	coronary	anatomy	including	
intramural	and	single	coronaries	necessitate	
special	consideration	for	reimplantation	
– At	risk	for	postoperative	myocardial	ischemia	and	
early	mortality	from	distortion	of	the	coronary	
ostia	and	artery	narrowing	



Success	of	Arterial	Switch	Procedure	

•  Dependent	upon	patient	selection	and	timing	
•  Performed	with	hypothermic	CPB,	aortic	cross	
clamping	and	low	flow-CPB	or	DHCA	if	needed	

•  ASO	usually	not	performed	on	those	with	
mechanical	LVOTO	



Success	of	Arterial	Switch	Procedure,	
cont.	

•  The	LV	(original	pulmonary	ventricle)	requires	
sufficient	muscle	mass	to	support	the	systemic	
circulation	postoperatively	

•  Patients	with	TGV	and	a	large	VSD	or	PDA	
have	an	LV	that	remains	exposed	to	systemic	
pressures	and	can	usually	support	
postoperative	circulation	
– ASO	is	performed	at	2-3	months	of	age	before	
irreversible	PVOD	and	CHF	develop	



ASO	Success	cont.	

•  In	the	first	few	weeks	following	birth,	as	
physiologic	pulmHTN	resolves,	the	LV	mass	in	
patients	with	an	IVS	declines	
–  2-3	weeks	after	birth,	the	LV	can	no	longer	support	
systemic	circulation	

– ASO	can	be	performed	as	a	primary	repair	or	
secondarily	in	a	staged	repair	

–  Primary	ASO	repair	typically	performed	in	neonates	
with	favorable	LV	to	RV	pressure	ratios	(septum	
bulging	toward	the	RV	or	septum	in	an	intermediate	
position)	



Staged	ASO:	TGV	with	IVS	cont.	
}  Performed	on	neonates	of	low	birth	weight	(<1.5kg),	
sepsis,	or	delayed	referral	

}  The	LV	is	surgically	retrained	in	first	2	months	of	life	to	
perform	as	a	systemic	ventricle	
}  Creation	of	a	nonrestrictive	ASD	
}  Pulmonary	Artery	Band	placement	
}  Placement	of	an	Aortopulmonary	shunt	with	distal	anastamosis	
beyond	the	PA	Band	

}  Historically,	PA	band	left	in	place	for	2-3	months	but	
currently	a	rapid	two-stage	repair	is	often	completed	
within	weeks	in	the	same	hospitalization	
}  A	doubling	of	LV	mass	is	typically	seen	1	week	after	PA	banding	



Other	Surgical	Repairs	for	TGV:		
	

•  Rastelli	Procedure	
– A	baffle	closure	of	the	VSD	with	a	patch	directs	LV	

•  Damus	Kaye	Stansel	Procedure	
–  LV	to	aortic	continuity	is	achieved	by	proximal	PA	
reanastamosis	to	the	aorta	in	an	end-to-side	manner	

•  Lecompte	Procedure	
–  VSD	is	enlarged	and	a	VSD	tunnel	patch	closure	
creates	LV	to	aortic	continuity	

– Does	not	require	coronary	reimplantation	nor	a	
valved	conduit	



Postoperative	Course:	
Immediate	Complications	

•  Mustard	and	Senning:		
– Baffle	obstruction	(baffle	
revision)	

– Arrhythmias	(pacing)	
– Exacerbation	of	RV	
(Systemic)	dysfunction	
(ionotropes)	

– Tricuspid	Regurgitation	



Postoperative	Course:	
Immediate	Complications	

•  Arterial	Switch	Operation:	
– Bleeding	from	suture	lines	
– Myocardial	ischemia	
– LV	systolic	dysfunction	

•  After	the	1st	Stage	of	a	2-Stage	ASO:	
– Low	cardiac	output	syndrome	(volume	overload	
and	afterload	mismatch)	



Long	Term	Outcomes:	
Atrial	Switch	Procedures	

•  TGV	and	IVS:	Survival	of	95%	@	1	year,	80%	@	2	
years,	and	80%	at	28	years	

•  TGV	and	VSD:	Survival	of	80%	at	1	year	and	only	
60-70%	@	15	years	(death	secondary	to	RV	
dysfunction	+/-	TI)	

•  Venous	Obstruction	–	mortality	rate	of	40%	
–  Systemic	Venous	Obstruction:	

•  SVC	5%	and	IVC	1%,	asymptomatic	obstruction	in	15%	
•  Typically	occurs	in	1st	post	operative	year	

–  Pulmonary	venous	obstruction	(2%)	



Long	Term	Outcomes:	
Atrial	Switch	Procedures	

•  Arrhythmias	
– 80-90%	of	patients	in	NSR	immediate	postop	
– At	10	years	post	op	only	60-70%	remain	in	NSR	
and	40-50%	by	20	years	

– Atrial	flutter	present	in	8%	at	5	years	and	27%	at	
20	years	



Long	Term	Outcomes:	
Atrial	Switch	Procedures	

•  RV	and	Tricuspid	Valve	Dysfunction	
–  Earlier	repairs	have	appear	to	improve	preservation	of	
systolic	ventricular	(RV)	function	versus	repairs	later	
in	infancy	

–  80-90%	of	long	term	survivors	only	NHYA	functional	
class	1	or	2	

– NYHA	class	3	or	4	more	likely	in	TGV	with	VSD	repairs	
}  Abnormal	exercise	response	

}  Limited	ability	to	maintain	increased	stroke	volume	with	
increased	heart	rate	(ventricular	filling	rate	fails	to	increase	in	
response	to	shortened	diastolic	filling	time	



Long	Term	Outcomes:	
Arterial	Switch	Operation	

•  Survival	is	approximately	90%	at	1	year	for	
TGV	with	IVS	and	81%-91%	for	TGV	and	VSD	

•  Presence	of	a	single	coronary	artery	or	
intramural	coronary	arteries	are	risk	factors	
for	mortality	persisting	for	20	years	

•  Most	common	complication	is	supravalvular	
pulmonary	stenosis	(11-48%)	

•  Aortic	Insufficiency,	10-15%	



Long	Term	Outcomes:	
Arterial	Switch	Operation	

•  Arrhythmias,	uncommon	
–  Asymptomatic	atrial	and	ventricular	premature	beats	and	
RBBB	

•  Coronary	abnormalities	
–  89%	of	all	coronary	event	occur	within	the	first	3	months	
after	ASO	

–  Survival	without	coronary	events	(MI,	death	from	MI,	
sudden	death,	sudden	death,	reoperation	for	coronary	
stenosis)	at	1	year	is	93%	and	at	15	years	is	88%	

–  Risks	for	coronary	events	are	a	single	coronary	artery	
origin	or	two	coronaries	arising	nearby	one	another	or	
facing	a	commissure	



Advantage	of	Arterial	Switch	Over	Atrial	
Switch	

•  Versus	Atrial	Switch:	
– LV	is	utilized	as	the	systemic	ventricle	in	ASO	
– ASO	patients	have	higher	ejection	fractions	

•  Two-Stage	versus	Primary	ASO:	
– Myocardial	contractility	is	mildly	decreased	in	
two-stage	procedure	

•  Presence	of	VSD	vs.	IVS	
– Contractile	indices	and	diastolic	ventricular	
measurements	are	the	similar	to	normal	patients	


