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Prosthesis	type

EOA,	

Porcelain	Aorta

Root	injury

Small	Root

AVR	



5) the impact of PPM on mortality was less 
pronounced in patients with higher BMI. 

Systematic	review/	meta-analysis
Papers	1964-2014

Mild	when

iEOA >0.85	cm	

/m	;	

Moderate	

between	0.85	

and	0.65	

Severe	when	

<0.65	

Main	outcome:	Mortality



1)moderate and severe PPM are associated with a 1.5- and 2.5-fold increase in the risk 
of 30-day mortality following AVR

2) severe PPM is associated with a 1.4-fold increase in overall mortality, 
whereas moderate PPM is not significantly associated with increased risk of 

overall mortality 

3) The impact of PPM on mortality appears to be more important in patients 
<70 years of age, and/or undergoing concomitant CABG

4) Moderate and severe PPM are associated with lesser regression of LV 
hypertrophy

5) The impact of PPM on mortality was less pronounced in patients with 
higher BMI. 



Controversies

Lower	IEOA	is	predictor	of	
poorer	NYHA	early	after	
AVR,	but	not	important	
during	7-year	follow	up.	

The	clinical	relevance	of	a	
small	difference	in	gradient	
and	otherwise	asymptomatic	

patients	is	unclear.



P-P	mismatch	defined	as	IEOA<0.75	has	a	negative	impact	on	survival	
in	young	patients	but	this	impact	is	minimal	in	>60	yr patients	

(P<0.005).



In	a	meta-analysis	of	13258	patients	undergoing	AVR	with	small	valve	
size	showed	that	operative	mortality	increases	by	less	than	1%	in	10%	

of	cases	with	small	prosthesis	BUT

Does	not	reduce	midterm	or	long	term	
survival.



Controversies

Overall	survival	is	the	
same	between	
patients	with	&	

without	P-P	mismatch

Valve	related	mortality	
&	morbidity	are	higher	
in	P-P	mismatch	group.



Valve Size
19     21    23    25

Standard Carbomedics (No.)            2        16 18      17 53

Top Hat Carbomedics   (No.)            1         3 6       3 13

3        19      24     20        66
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Comparison of Functional Status based on IEOA
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PPM	is	associated	with	high	short-term	mortality	

after	AVR	in	China.	

Female	gender,	aortic	stenosis,	bioprosthesis,	and	

high	BMI	are	risk	factors	for	the	incidence	of	PPM.



Small	patients	tended	to	be	older	and	a	higher	proportion	were	women.	

Favorable	LV	mass	regression	and	EOAi in	small	patients.

Furthermore,	no	significant	differences	were	found	in	the	proportion	of	moderate	and	severe	PPM.	

Short- and	mid-term	outcomes	were	safe	and	favorable,	suggesting	that	patients	with	small	BSA	can	safely	

undergo	AVR.



Ignore	some	degrees	of	mismatch	in	
selected	or	high	risk	patients



A	total	of	30	articles	

incorporating	4,691	patients	

pooled	incidences	of	overall,	moderate	and	severe	PPM	following	TAVR	were	

33.0%,	25.0%	and	11.0%	respectively.

Medtronic	CoreValve (MCV)	had	lower	incidence	of	PPM	than	ESV

PPM	was	not	seen	to	impact	on	short- and	mid-term	survival,	
regardless	of	its	magnitude.	



Surgical options

Low	profile	
prosthesis

Stentless or	
sutureless
tissue	valves

Root	replacement

Ross/konno
procedure

Root	
enlargement	





The United States National Library of 
Medicine (NLM) programs

Dramatic	reduction	of	the	systolic	TVG
91.3	± 39.3	to	28.1	± 17.7	mm	Hg	(	p	<	0.001)

Residual	VSD								8.6%

CHB	incidence			15.1%

Mortality	rate				11.5%



Aortic	root	enlargement	itself	does	not	increase	operative	risk,	al-

though	it	is	most	often	required	among	high-risk	patients.	

Surgeons	should	not	be	reluctant	to	enlarge	the	aortic	root	to	permit	

implantation	of	adequately	sized	valve	prostheses.

Post	root	
enlargement



ARE can be performed readily and with

minimal added risk 

relative to standard AVR. 



A	retrospective	study		1998-2011

Mean	follow	up		58	Months

. N=4140
•Aortic	valve	

surgeries

N=3728
• AVR

N=103

2.7%
• Post.	Root	
enlargeme
nt

Redo	
42%

Concomitant	procedure
55%

Ealy	mortality	6.9%

Late	mortality	1.7%



Disadvantages Advantages

Predictors	of	early	mortality:					
Female	gender,	Redo	surgery,	AOX>100	min	and	

concomitant	procedures





Patient	
choice

BSA

lifestyle

Drug	
compliance

Previous	
cardiac	
surgery

underlying	
diseases	

Age
Availability of 

devices

GEOA of 
prosthesis

Surgeon’s	
experience

Patient factors Surgeon’s	judgment

Surgical	plan



Surgical options 

Ross	
procedure

Ross	–Konno

Konno	Rastan

Post	root	
enlargment

Posterior	root	enlargement

Root	replacement

Ross	

Rastan-Konno	/	Ross	konno

Children

Adults



New	generation	
bioprosthesis

Stentless tissue	valves

Sutureless bioprosthesis

Manougian

Old	Ages



Small	Aortic	root

BSA	<	1.6

Physically	active

Annulus	19

New	generartion
tissue	valves

Low	profile	
mechanical

Stentless	or	
sutureless	

bioprosthesis

Annulus	<19

Post.	Root	
enlargement Rastan-Konno

Ross-Konno Stentless valves

Sutureless valve

Inactive	Morbid

Annulus	19

Any	
19	mm	valve

Annulus	<	19

Post	root		
enlargement

Stentless or	
sutureless

TAVI



Small	Aortic	root
Annulus	<	20mm

BSA	>	1.6

Physically	active

Post	root	
enlargmnet Rastan-Konno

Both	ant	and	post	
root	enlargement

Ross-Konno

Root	replacement

Inactive	Morbid

High	risk	for	
surgery

TAVI

Stentless

sutureless Low	profile	
mechanical	>19

Low	risk	for	
surgery

post	Root	
enlargement stentless

Sutureless



An	IEOA	less	than	0.65	cm2/m2	should	be	avoided	in	all	cases
An	IEOA	between	0.65	and	0.85	cm2/m2	should	be	determined	by	

considering	multiple	factors.	It	should	be	addressed	by	a	suitable	root	enlarging	technique	in	young	
active	and	old	low	risk	patients

Low	profile	prosthesis,	stentless or	sutureless tissue	valves	andTAVI are	

good	alternative	in	high	risk	patients	and	could	be	ignored.

Moderate	degrees	of	p-p	mismatch	can	be	ignored	in	most	cases	of	high	risk	
or	low	life	expectancy

Take	home	message






