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• Does Aortic valve size make a difference in early and 

late outcome?

• Size 19 valve in BSA >1.6 in presence of narrow aortic 

root

• Narrow aortic root-
 Mechanical valve with aortic root enlargement

 Homograft

 Stentless valve

 Ross procedure



  

In determining optimal surgical management in 
small

aortic roots, it is necessary to answer 3 
questions: 

1)  “small” aortic root ?

2) the impact of prosthesis-patient size on outcome after aortic valve 

replacement ?

3) surgical techniques employed to avoid the clinical syndrome of 

prosthesis-patient mismatch at aortic valve replacement ?



  

Aortic Root AnatomyAortic Root Anatomy



  

Small Aortic RootSmall Aortic Root

? Annular diameter < 21 mm or less

• Associated with small body size

• Often with congenital heart disease

• Usually with aortic stenosis
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Prosthesis-Patient sizeProsthesis-Patient size

Prosthesis size

Geometric
 Manufacturer’s labelled size
 Internal orifice size

 Diameter 
 Area

Functional
 In vitro effective orifice area

 Static
 Dynamic

 In vivo effective orifice area

Patient size

 Body Surface Area ( BSA)



  



  



  



  



  

Indexed orifice area versus Z value for the aortic valve. Z value = 
no of SDs beween pts’ pv size and mean normal aortic valve size

The relationship is approximately logarithmic 



  



  

Patient – Prosthetic Valve MismatchPatient – Prosthetic Valve Mismatch

"Mismatch can be considered to be present when

the effective prosthetic valve area, after insertion

into the patient, is less than that of a normal human

valve...occasionally it can be a severe problem

because the patient may be hemodynamically and

symptomatically worse after valve replacement." 

Rahimtoola SH. The problem of valve prosthesis-patient mismatch. Circulation. 1978;58:20–24 



  



  

Estimating PPMEstimating PPM

 Patient – Prosthetic Valve Mismatch (PPM) =EOAI< 0.85
 Moderate PPM :  EOAI between 0.65- 0.85

 Severe PPM :  EOAI <0.65

EOAI = EOA/ BSA



  



  

Patient-prosthetic mismatchPatient-prosthetic mismatch

• Shown to have serious 

clinical consequences

• More frequently than 

originally believed

 52% of patients receiving 

stented tissue valves have 

mismatch (Pibarot et al)



  

Is the Problem Real?
Dimesil et al, JACC 1990

Is the Problem Real?
Dimesil et al, JACC 1990

“ 40% of aortic valve replacements have

patient-valve mismatch that resulted in

elevated systolic gradients.”



  



  

Impact of patient-Prosthesis MismatchImpact of patient-Prosthesis Mismatch

 Higher gradients
 Persistent left ventricular hypertrophy
 Decreased postoperative cardiac index
 (? Increased bleeding complication)
 Decreased late survival ( >8yrs)
 Decreased NYHA class improvement
 Sudden death
 Decreased quality of life
 Higher incidence of late adverse complications



  

Implications of PPMImplications of PPM

 One of the most vexing problems to the cardiac surgeon

 Size of the prothesis inserted has little influence on survival 1,2

 The patient-prosthesis mismatch is an extremely important 

variable that predicts morbidity and mortality 3

1. Medalion B, Blackstone EH, Lytle BW, White J, Arnold JH, Cosgrove DM.  Aortic valve replacement: Is valve size important?   J Thorac Cardiovasc 
Surg 2000;119:963-974.

2. Bloomstein LZ, Gielchinsky I, Bernstein AD, et al.  Aortic valve replacement in geriatric patients:determinants of in-hospital mortality.  Ann Thorac Surg 
2001;71:597-600.

3. Blais C, Dumesnil JG, Baillot R, Simard S, Doyle D, Pibarot P.  Impact of valve prosthesis-patient mismatch on short-term mortality after aortic valve 
replacement, Circulation 2003;108:983-988.



  



  



  



  



  



  



  

 Parameters used to identify mismatch
 Indexed EOA vs Indexed GOA

 Severity of mismatch –mild-moderate-severe
 Status of LV Function
 Short vs Mid vs Long term mortality

Impact of PPM on survival – Confounding variablesImpact of PPM on survival – Confounding variables



  



  



  



  



  



  



  



  



  



  

Surgical solutions for patients with 
small Aortic Valve Annulus

Surgical solutions for patients with 
small Aortic Valve Annulus

 Enlarge the annulus
 Suture technique
 Valve orientation
 Septal hypertrophy
 Stentless biological valve
 More efficient mechanical valve



  



  

Enlarge AnnulusEnlarge Annulus

 Manougian or Nicks procedure
Extend aortic incision through noncoronary cusp onto 

anterior leaflet of mitral valve

 Konno procedure
Aortic incision carried into right coronary sinus into rt 

ventricle, across septum. Patch repair of septum and 
annulus

 Left ventricular arterial conduit



  

Nicks procedureNicks procedure Manougian’s ProcedureManougian’s Procedure

1. Manouguian S and Seybold-Epting W.  Patch enlargement of the aortic valve ring by extending the aortic incision into the anterior mitral leaflet. New 
operative technique.  J Thorac Cardiovasc Surg 1979;78:402-412.



  



  



  

Aortic incision carried into right coronary sinus into right 
ventricle, across septum.Patch repair of septum and annulus

1. Konno K, Imai Y, Iida Y, Nakajima M,Tatsuno K.  A new method for prosthetic valve replacement in congenital aortic stenosis associated with hypoplasia of 
the aortic valve ring.  J Thorac Cardiovasc Surg 1975;70:909-917.



  



  

Masaya et al JHVD 1996, AVR in Small Aortic Annulus with and 
without Annular Enlargement

Masaya et al JHVD 1996, AVR in Small Aortic Annulus with and 
without Annular Enlargement

Acturial survival including all death



  

Masaya et al JHVD 1996, AVR in Small Aortic Annulus with and 
without Annular Enlargement

Masaya et al JHVD 1996, AVR in Small Aortic Annulus with and 
without Annular Enlargement

Freedom from reoperation                            Freedom from all valve - related events 
including early death



  

L. J. Castro, J. M. Arcidi Jr, A. L. Fisher, and V. A. Gaudiani
Routine enlargement of the small aortic root: a preventive 
strategy to minimize mismatch
Ann. Thorac. Surg., July 1, 2002; 74(1): 31 - 36. 

L. J. Castro, J. M. Arcidi Jr, A. L. Fisher, and V. A. Gaudiani
Routine enlargement of the small aortic root: a preventive 
strategy to minimize mismatch
Ann. Thorac. Surg., July 1, 2002; 74(1): 31 - 36. 



  



  



  

Suture TechniqueSuture Technique

 Newer mechanical valves have smaller, less bulky sewing 
ring

 Everting pledgetted mattress sutures- decrease annulus 
size, promote pannus formation

 Interrupted simple sutures may avoid this problem- need 
more sutures

 Non- pledgetted mattress sutures on the ventricular side 
for supra annular valve placement



  

Valve OrientationValve Orientation

 Orienting parallel to septum may cause obstruction when 

open

 Place valve perpendicular to the septum

 Evaluate after placement and rotate to obtain optimum 

function



  

Septal hypertrophySeptal hypertrophy

 Often overlooked

 Septal myomectomy will often decrease  gradient

 Easy to perform – low risk



  

Asymmetrical septal hypertrophyAsymmetrical septal hypertrophy



  

Valve selection for the small aortic root must 

take into consideration several factors: 
Valve selection for the small aortic root must 

take into consideration several factors: 

 Annular size

 Body surface area 

(BSA) of the patient

 Effective orifice area 

(EOA) of the valve to 

be implanted



  



  



  

Bioprosthetic valves in small aortic rootBioprosthetic valves in small aortic root



  



  



  



  



  



  



  

Advantages of Stentless ValvesAdvantages of Stentless Valves

 Similar EOA in similar sizes
 Implant larger sizes( often two sizes larger)
 Increase in EOA
 May wear better
 Different modes of failure

 Commissures vs sinotubular ridge dilatation 
and cusp tear

 Difficult Implant



  

Stentless vs Homografts
Jin et al. Ann Thorac Surg 1996

Stentless vs Homografts
Jin et al. Ann Thorac Surg 1996

• Stentless valves:

 Improved LV systolic and diastolic function

 Better LV mass reduction

 Lower gradient

 Off the shelf



  



  

Mechanical valves in small aortic rootMechanical valves in small aortic root



  

"[If you] put a small valve in a small patient [who is 
young], with a small heart with a small aorta, they do 
not grow to be an older person. They die prematurely." 

Tirone David, M.D.



  



  



  



  

The SJM Regent valveThe SJM Regent valve

 Increased geometric orifice area within the same 
tissue annulus dimension

 A more supra-annular design
 New rotational mechanism
 Cuff options to suit individual implant 

preferences



  



  

• PPM is associated with worse hemodynamics, 
lesser regression of LVH, more cardiac events and 
lower survival esp if LV Dysfunction is present.

• PPM is frequent and modifiable
• PPM can largely be avoided with the use of 

prospective strategy at the time of operation 

SummarySummary



  



  



  



  

“ …… there are a variety of excellent durable 
prosthetic and bioprosthetic valves……. In most 
situations satisfactory valve – patient match is 
obtainable.”

L.H. Cohn 1999

“ ……Outcomes with "new" good valves are similar 
to that with "older" good valves.”

Rahimtoola SH, J Am Coll Cardiol. 2003 Mar 



  

ConclusionsConclusions

 Prosthesis-patient mismatch is 
a real clinical syndrome;
uncommon with modern prostheses and surgical 

techniques.

 Identification of patients at risk for prosthesis-
patient mismatch before valve implantation:

Preoperative measurement of patient size and
 Intraoperative sizing of the aortic root 



  

 
 Ross procedure – by only a few well-trained surgeons

 Aortic homograft – use has plateaued

 Natural valve substitute: (stentless heterograft, 
cryopreserved aortic allograft, pulmonary autograft) – 
makes ARE an antiquated procedure

 In the unusual circumstance -  
additional surgical techniques may be employed to optimize outcome.

ConclusionsConclusions



  



  



  



  

Thank you !



  

Do you have any questions?
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