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Outline	

•  Normal	anatomy	
•  Aor(c	aneurysms	(	Root	and	AA)	
•  Aor(c	Dissec(on	
•  Intramural	hematoma	and	Penetra(ng	atherosclero(c	

ulcer	
•  TAA	and	TEVAR	
•  Epi	aor(c	scanning	
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Aor(c	Root	Aneurysm	

•  Valve	sparing	Root	repair	
•  Composite	Valve	graY	(	Bentall)	



AV	Sparing	root	repair	
•  	Reimplanta(on	(	David	

procedure	)	during	
which	the	na(ve	valve	is	
resuspended	within	the	
Dacron	graY	

•  	Remodelling	(	Yacoub	
procedure	)	in	which	the	
na(ve	valve	is	sutured	
to	a	sculpted	Dacron	
graY	



AV	sparing	root	surgery	
Single	most	important	criterion	for	pa(ent	selec(on	is	
morphological	appearance	of	aor(c	valve.		
Best	done	by	visual	inspec(on	by	the	surgeon	aided	by	Peri	
op	TEE	

	
	



		Pre	CPB	TEE	

•  Aor(c	cusp	abnormali(es	
•  Severity	and	direc(on	of	AI	
•  Root	dimensions	



Aor(c	cusp	abnormali(es	



Assessing	AI	
•  Central	AI	jet	results	
from	symmetric	
dilata(on	of	aor(c	
root	

•  Eccentric	jets	imply	
addi(onal	cusp	
pathology	further	
complica(ng	valve	
sparing	procedures	

	



Root	dimensions	
•  Dilated	annulus	>	28	mm	requires	aor(c	annuloplasty	
•  STJ	may	be	severely	dilated	making	it	difficult	to	iden(fy	

and	measure	



TEE	assessment	Post	CPB	

•  Evalua(on	of	cusp	morphology	and	co	
apta(on	

•  Residual	AI	
•  Root	dimensions	
•  LV	func(on	



TEE	assessment	post	AV	surgery	



Successful			
repair	

	
	
•  Cusp	coapta(on	length	>	
5mm	

	
•  Cusp	coapta(on	height	>	
8-9	mm	

•  Mild	or	No	AI	
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AV	sparing	(	David	procedure)	



Comparison	data	for	AV	repair	
techniques	



How	does	AV	sparing	compare	with	
CVG	



Summary	

•  Reimplanta(on	technique	-	younger	pa(ents	with	aor(c	
dilata(on	in	the	seeng	of	gene(c	syndromes,	and	
those	with	larger	aor(c	annular	(>28	mm)	diameters.		

	
•  	Remodeling	-	older	pa(ents	whose	aor(c	dilata(on	is	

not	part	of	a	gene(c	syndrome	and	whose	aor(c	
annulus	is	not	dilated.		

•  With	good	pa(ent	selec(on,	AV	repair	has	shown	
excellent	durability	and	a	low	risk	of	AI	recurrence	and	
reopera(on	over	(me		



Acute	Aor(c	Syndromes	(AAS)	

•  Aor(c	dissec(on	
•  Aor(c	aneurysm	rupture	

(contained	or	non	
contained)	

•  IMH	(Intramural	
hematoma)	

•  PAU	(Penetra(ng	aor(c	
ulcer)	



Aor(c	Dissec(on	



Aor(c	dissec(on	
	
•  Acute	ascending	aor(c	dissec(on	(Type	A)		

–  medical	emergency	
–  Ini(al	14-day	mortality	50-75%	
–  Risk	of	rupture	increases	by	1%	per	hour	in	first	24	hours	of	

presenta(on	

•  Acute	Type	B		dissec(ons	-	Medically	managed	unless	
ischemic	complica(ons	occur	

	

















True	lumen	vs	False	lumen	

•  True	lumen		
–  	expands	during	systole	
–  Diastolic	collapse	
–  Forward	systolic	flow	
–  Absence	of	SEC/	thrombus	

•  False	lumen		
–  OYen	larger	
–  Diastolic	diameter	

increases	
–  May	have	SEC/	Thrombus	
–  Reverse/	delayed	or	absent	

flow	













Mechanisms	of	AI	in	Type	A	dissec(on	

Malcoapta(on	 Cusp	prolapse	 Dissec(on	flap	extending	into	LVOT	





Ques(on		

•  Which	of	the	following	is	true		regarding	the	true	lumen		
(please	choose	all	correct	op(on/s)	
A.  May	have	reversed/	delayed	or	absent	flow	
B.  Diastolic	collapse	
C.  OYen	larger	
D.  Systolic	expansion	
E.  Diastolic	expansion	



Ques(on		

•  Which	of	the	following	is	true		regarding	the	true	lumen		
(please	choose	all	correct	op(on/s)	
A.  May	have	reversed/	delayed	or	absent	flow	
B.   Diastolic	collapse	
C.  OYen	larger	
D.   Systolic	expansion	
E.  Diastolic	expansion	



Intramural	Hematoma	

•  Variant	of	aor(c	dissec(on	
•  Accounts	for	10%	-	25%	of	AAS	
•  Underlying	cause	–	rupture	of	vasa	vasorum	in	the	medial	

layer	
•  Blood	accumulates	in	the	medial	layer	
•  May	progress	to	in(mal	fracture,	classic	aor(c	dissec(on	

or	frank	aor(c	rupture	
•  Thickening	of	aor(c	wall	>	0.5	cm	
•  Prognosis	&	classifica(on		(Stanford)similar	to	aor(c	

dissec(on	
•  Type	A	is	surgical	emergency	



IMH	



IMH	



IMH	

Crescen9c	 Concentric	



IMH	(Evolu(on	paperns)	

•  Regression(34%)	
•  Classic	dissec(on	with	longitudinal	propaga(on	(12%)	
•  Localised	dissec(on	
•  Fusiform	aneurysm	
•  Saccular	aneurysm	
•  Pseudoaneurysm	forma(on	(24%)	
•  Persistence	of	IMH	
	

20%	



Penetra(ng	Atherosclero(c/	Aor(c	Ulcer	
	(PAU)	

•  Least	common	of	AAS	
•  Ulcera(on	of	

atherosclero(c	lesion	
penetrates	into	the	aor(c	
media	

•  Most	oYen	in	mid	and	
distal	DTA	

	









PAUs	

•  May	progress	to		
–  True	aneurysm	
–  Pseudoaneurysm	
–  Rupture	into	medias(num	or	pleural	cavity	(rare)	
–  Emboliza(on	



Type	B	dissec(on	



TEE	for	TEVAR	in	type	B	Dissec(on	

•  Confirm	correct	guidewire	placement	in	true	lumen	
•  TEE	can	rule	out	plaques	at	proximal	neck	and	prevent	

endoleak.	
•  For	assessing	retrograde	Type	A	dissec(on	during	the	

procedure	
•  Useful	with	Dacron	graY	but	not	with	PTFE	or	Gore-tex	

prosthesis	







Endoleaks	



Ques(on		

Q.	Type	1	endoleak	aYer	TEVAR	is	
A.  Inadequate	seal	at	proximal/	distal	landing	zone	
B.  Retrograde	flow	from	aor(c	branch	into	the	aneurysm	
C.  Structural	failure	of	the	stent	e.g.	perfora(ons,	fractures	
D.  Stent	graY	porosity	



Crawford	Classifica(on	

Type	II	=	highest	risk	group	



Ques(on		

Q.	Choose	the	false	statement/s	
A.  As	per	Crawford	system	of	classifica(on	for	

Thoracoabdominal	aor(c	aneurysm,	Type	2	is	associated	
with	highest	complica(ons.	

B.  The	ascending	aor(c	diameter	>	4	cm	is	an	indica(on	for	
surgical	repair.	

C.  The	threshold	for	surgical	repair	for	aor(c	aneurysms	is	
less	by	0.5cm	in	pa(ents	with	Marfan’s	syndrome	than	
normal.	

D.  Both	TTE	and	TEE	are	good	modali(es	to	evaluate	
aneurysm	involving	the	distal	ascending	aorta	









TEE	during	TAA	repair	

•  Check	other	valves	
•  LV	and	RV	func(on	
•  Guide	cannula(on	for	CPB	
•  Volume	status	during	LHB	





Ques(on		

Q.	Choose	the	correct	statement/s	
A.  As	per	Crawford	system	of	classifica(on	for	

Thoracoabdominal	aor(c	aneurysm,	Type	2	is	associated	
with	highest	complica(ons.	

B.  The	ascending	aor(c	diameter	>	4	cm	is	an	indica(on	for	
surgical	repair.	

C.  The	threshold	for	surgical	repair	for	aor(c	aneurysms	is	
less	by	0.5cm	in	pa(ents	with	Marfan’s	syndrome	than	
normal.	

D.  Both	TTE	and	TEE	are	good	modali(es	to	evaluate	
aneurysm	involving	the	distal	ascending	aorta	



Ques(on		

Q.	Choose	the	correct	statement/s	
A.   As	per	Crawford	system	of	classifica9on	for	

Thoracoabdominal	aor9c	aneurysm,	Type	2	is	
associated	with	highest	complica9ons.	

B.  The	ascending	aor(c	diameter	>	4	cm	is	an	indica(on	for	
surgical	repair.	

C.   The	threshold	for	surgical	repair	for	aor9c	aneurysms	is	
less	by	0.5cm	in	pa9ents	with	Marfan’s	syndrome	than	
normal.	

D.  Both	TTE	and	TEE	are	good	modali(es	to	evaluate	
aneurysm	involving	the	distal	ascending	aorta	



Epiaor(c	ultrasonography	

•  Intraopera(ve	tool	for	accurate	assessment	of	ascending	
aor(c	pathology/	atheromas	

•  Risk	factors	for	periopera(ve	stroke	
–  Advanced	age	
–  Female	sex	
–  H/o	cerebrovascular	disease	
–  PVD	
–  DM	
–  HTN	
–  Prev	Cardiac	surgery	
–  CPB	>	2	hrs	
–  Proximal	aor9c	atherosclerosis	or	a	calcified	aorta	



•  Incidence	of	stroke	in	cardiac	surgical	popula9on	
–  Off	pump	CABG	1.9%	
–  On	pump	CABG	3.8%	
–  Aor(c	valve	surgery	4.8%	
–  Mitral	valve	surgery	8.8%	
–  Combined	CABG	+	valve	7.4%	
	



Epiaor(c	Ultrasonography	

•  Transducers		
–  >	7	MHz	
–  Linear	sequen(al	array	transducers	(rectangular	shaped	image)	
–  Phased-array	transducers	(fan	shaped	image;	requires	a	stand-off	

device	to	view	anterior	surface	of	aorta)	
–  Matrix	array	transducers	(3D,	X-plane)	



Linear	array	 Phased	array	








