
Solutions		for	
TGA,	VSD	and	LVOTO

Victor O Morell, MD

Eugene S Wiener Professor and Chair

Pediatric CT Surgery

Children’s Hospital of Pittsburgh



Disclosure	

• Xeltis Pulmonary	Valve	Conduit



Heterogeneous	Group	of	Patients	
Important	to	define:	

• LVOTO

– PV	annulus	size	(Z-score)

– Morphology	of	the	PV

– Subvalvar	obstruction

• VSD	type

– Location/size

• RV	size

• AVV	straddling

• Great	vessels		spatial	
relationship

• Coronary	anatomy







Anatomy
VSD	type

Hazekamp et  al, 2007



RV



Anatomy
RV	volume

Hazekamp et  al, 2007



Anatomy
AVV:	Straddling

Hazekamp et  al, 2007



Abnormal TV attachments 

LV



Great	Vessels

AP Side	by	Side



Coronary	Arteries



Surgical	Options

1. Rastelli Repair (1969)

2. Aortic translocation/Bex-Nikaidoh Procedure 
(1980/84) 

3. Lecompte Intraventricular Repair (REV Procedure) 
(1988)

4. ASO/VSD closure/resection of LVOTO

5. Single Ventricle



Rastelli



REV



Bex-Nikaidoh



ASO	with	LVOT	resection







2015



Procedure	that	should	be	considered	
the	first	option	



Total	number	of	Rastelli,	Nikaidoh,	and	REV	performed
per	year	on	average	stratified	by	surgeons	experience	in	the	field	



What	worries
clinicians	the	most	after	each	procedure?	



Anatomy



Hazekamp	et	al,	2007



Hazekampet	al,	2007











Emani et	al,	2009



Emani et	al,	2009
• Most	patients	with	PV	z-scores	of	>3	and	
resectable LVOT	obstruction	should	be	
considered	candidates	for	an	ASO/LVOT	
resection	

• For	PV	annular	z-score	<3,	unicommissural PV,	or	
unresectable LVOTO,	the	aortic	translocation	is	
preferred.

• Palliation	with	a	Blalock-Taussig shunt	should	be	
avoided	in	favor	of	neonatal	repair	if	the	patient	
is	deemed	a	candidate	for	ASO.	



Nikaidoh or	Rastelli?







RV





Fijii	et	al,	2010

Group A; IVS–AV length of <80% of normal LVDd. 
Group B; IVS–AV length of >80% of normal LVDd. 



Fijii et	al,	2010

• A	large	RV	allows	the	
placement	of	a	sufficiently	
larger	rerouting	patch	in	
the	RV	without	impairing	
the	function	of	the	RV.	



Fijii et	al,	2010

• In	conclusion,	the	IVS–AV	length	was	found	
to	be	a	significant	risk	factor	for	mortality	
and	postoperative	cardiogenic	events.	
However,	a	larger	RVEDV	may	somewhat	
compensate	for	the	risk	of	mortality.	The	
IVS–AV	length	should	be	taken	into	
consideration	when	selecting	the	optimal	
surgical	procedures	for	these	patients.	



Abnormal	AVV	Attachments

Abnormal AVV attachments

















LVOT

Nikaidoh

Rastelli

TGA/VSD/PS



LVOT

Nikaidoh Rastelli



“Postoperative echocardiography demonstrated physiologic 
hemodynamics in the left ventricular outflow tract and normal heart 
function in the Nikaidoh group. Abnormal flow pattern in the left 
ventricular outflow tract was noted in both REV and Rastelli groups. 
There were no late deaths or reoperations in any group during follow-up. 

JTCVS 2008



*Unpublished data



Have	any	of	your	patients	developed	recurrent	
LVOTO?



LVOTO
• “ Awareness of 

LVOTO has led us to 
frequently include 
VSD enlargement
(resection of the 
anterosuperior 
margin) 
concomitant with 
the Rastelli 
procedure”

Kreutzer et al.,J Thorac Cardiovasc Surg 2000;120:211-
23



ATS	2009



RVOT



Raju et	al,	2015
Nikaidoh



Have	any	of	your
patients	developed	recurrent	RVOTO?



RVOTO

• The only technique 
of RVOT 
reconstruction with 
good late results was 
direct anastomosis

Kreutzer et al.,J Thorac Cardiovasc Surg 2000;120:211-23



Brown	et	al,	2011
Rastelli	



171 pts



Yeh,	et	al	2007



As	a	staff	surgeon
have	you	done	any	Rastelli,	Nikaidoh,	or	REV?



Conclusions
• In	patients	with	TGA/VSD/PS	good	outcomes	
can	be	achieved	with	any	of	the	multiple	
surgical	procedures	

– The	most	important	factor	is	choosing	the	correct	
technique	for	the	“anatomy”

• Not	“one”	procedure	ideally	fits	“all	patients”

– Surgeons	need	to	be	familiar	with	all	techniques



Conclusions

ASO/LVOTR

Rastelli
REV

Nikaidoh



Conclusions

• ASO/LVOTR

– Resectable	LVOTO

– PV	annulus	>-2	to	-3

– “reasonable	PV”

– Avoid	BT	shunt



Conclusions

• Rastelli/REV

– VSD	close	to	Aorta

• Short	intraventricular	tunnel

• Preserve	RV	volume

– Important	to	resect	infundibular	septum	

• Reduce	recurrent	LVOTO



Conclusions

• Nikaidoh

– For	patients	with	complex	anatomy

• Inlet,	restrictive,	multiple	VSD

• Significant	distance	from	VSD	to	Ao

• Abnormal	AVV	attachments	

• Hypoplastic RV



Conclusions

• RVOT

– Avoid	Conduits

– Direct	RV	to	PA	connection	significantly	decreases	
RVOT	reoperations




