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Recuerdo anatomía valvular



Caso Clínico
RNT de PAEG con ecografías prenatales normales y sin incidencias perinatales  que comienza a las pocas horas de 

vida con cianosis, mala perfusión periférica y que en la exploración física se detecta soplo sistólico



Estenosis Aórtica

Representa hasta el 6-10% de las cardiopatías congénitas
Valvular ( - 71%)
Subvalvular- (21%)
Supravalvular- (8%)

ParK M.K. Lesiones Obstructivas. Cardiología pediátrica. 5º Edición. 2008. Elsevier. Capitulo 13. 191-204
Brown D.W. Valvar Aortic Stenosis Children. Uptodate. Mar 2019



Estenosis Aórtica Valvular

Epidemiolgía: 
Más frecuente-

Se - asoscia a CoA
H:M- --> 3-4:1

Anatomía:
Fusión de los velos
Hipodesarrollo de 

comisura
Engrosamiento valvas
Hipoplasia del anillo

Clínica: 
- Neonatos: Estenosis es crítica

cierre DAP shock cardiogénico
- En niños mayores asintomática. 
Puede aparecer fatiga (15-30%) 

angina, sincope (5-10%) (Mal 
pronóstico)

ParK M.K. Lesiones Obstructivas. Cardiología pediátrica. 5º Edición. 2008. Elsevier. Capitulo 13. 191-204
Brown D.W. Valvar Aortic Stenosis Children. Uptodate. Mar 2019



Diagnóstico
Clínica

Ecocardiografía



Estenosis leve Estenosis 
moderada

Estenosis 
grave

Gradiente 
máximo

< 40 mmHg 40-64 mmHg > 64 mmHg

Gradiente 
medio

< 25 mmHg 25-40 mmHg > 40 mmHg

Clasificación de grado de estenosis según la ACC/AHA



Tratamiento

Depende de la obstrucción y es independiente de la edad:
Gradientes - severos: Obstrucción severa requieren intervención, lo cual es especialmente urgente en el recién nacido en 
estado crítico 
Los pacientes con un gradiente - leves en el cateterismo o en el ecocardiograma: Bajo riesgo  Revisión anual
Gradientes - moderados: riesgo intermedio, riesgo- beneficio Seguimiento estrecho, si síntomas o empeoramiento 
intervenir

Tratamiento EAo

Valvuloplastia
con balón (BAV) 

Valvulotomía
quirúrgica

Neonatos con 
Estenosis crítica: 

PGE  

ParK M.K. Lesiones Obstructivas. Cardiología 
pediátrica. 5º Edición. 2008. Elsevier. Capitulo 13. 
191-204
Brown D.W. Valvar Aortic Stenosis Children. 
Uptodate. Mar 2019



BAV vs Valvulotomía Quirúrgica

- McCrindle BW, Blackstone EH, Williams WG, et al. Are outcomes
of surgical versus transcatheter balloon valvotomy equivalent in 
neonatal critical aortic stenosis? Circulation 2001; 104:I152. 
- Prijic SM, Vukomanovic VA, Stajevic MS, et al. Balloon dilation
and surgical valvotomy comparison in non-critical congenital
aortic valve stenosis. Pediatr Cardiol 2015; 36:616.

- Siddiqui J, Brizard CP, Galati JC, et al. Surgical valvotomy and 
repair for neonatal and infant congenital aortic stenosis achieves
better results than interventional catheterization. J Am Coll
Cardiol 2013; 62:2134. 
- Atik SU, Eroğlu AG, Çinar B, et al. Comparison of Balloon
Dilatation and Surgical Valvuloplasty in Non-critical Congenital
Aortic Valvular Stenosis at Long-Term Follow-Up. Pediatr Cardiol
2018; 39:1554. 

Resultados equivalentes
Tasa de reintervención y supervivencia

No diferencias

Superioridad intervención quirúrgica con 
respecto a BAV



• Controversias 

• Las valvas de la válvula aórtica en los niños suelen ser flexibles y por 
lo general fáciles de dilatar y/ o desgarrar ( Al contrario que el adulto)

• Necesidad de CEC en intervención quirúrgica

• IAo parece ser progresiva en ambos procedimientos, con necesidad 
de reintervención

• En nuestro centro de 1º elección BAV



Nuestro caso
Inicia perfusión de PGE

Realiza BAV





Caso Clínico
Niña de 2 años con sospecha clínica inicial de miocarditis recibiendo tratamiento con Ig. Se aprecia empeoramiento 

al disminuir dosis de diuréticos. En ecocardiograma: 

IAo masiva 



Insuficiencia Aórtica

ParK M.K. Lesiones Obstructivas. Cardiología pediátrica. 5º Edición. 2008. Elsevier. Capitulo 21 395-398
Brown D.W. Valvar Aortic Regurgitation in Children. Uptodate. Mar 2019

Etiología
Despu- és de dilatación de la válvula aórtica estenótica
Asociada a una - comunicación interventricular (sea un defecto 
subpulmonar o membranoso). 
Asociada a - dilatación de la raíz aórtica (síndrome de Marfan o 
síndrome de Ehlers-Danlos).
Infecciosa-

- Raras veces, la cardiopatía reumática es una causa de IAo. 



Insuficiencia Aórtica

Clínica: 
- Leve: Asintomáticos

- Grave: ICC

ParK M.K. Lesiones Obstructivas. Cardiología pediátrica. 5º Edición. 2008. Elsevier. Capitulo 21 395-398
Brown D.W. Valvar Aortic Regurgitation in Children. Uptodate. Mar 2019



Diagnóstico y seguimiento



Tratamiento

Médico

IECA (↓ dilatación e •
hipertrofia VI en niños 
IAo sin ICC)

• ICC digoxina, diuréticos

Restringir actividad en •
casos más graves

Profilaxis anti •
endocarditis

Quirúrgico

Valvuloplastia• (siempre 
que sea posible)

Reemplazo valvular:•

Autoinjerto (Ross, Ross• -
konno)

Homoinjertos•

Bioprótesis• (técnica 
Ozaki) o prótesis 
mecánicas

ParK M.K. Lesiones Obstructivas. Cardiología pediátrica. 5º Edición. 2008. Elsevier. Capitulo 21 395-398
Brown D.W. Valvar Aortic Regurgitation in Children. Uptodate. Mar 2019
Alehan D, Ozkutlu S. Beneficial effects of 1-year captopril therapy in children with chronic aortic regurgitation who have no symptoms. Am Heart J 1998; 135:598. 



Indicaciones quirúrgicas: •
Pacientes 1. sintomáticos (con angina de pecho, síncope o disnea de esfuerzo) 
con IAo grave.

Pacientes 2. asintomáticos con disfunción sistólica del ventrículo izquierdo 
(fracción de eyección <0,5) en estudios sucesivos a intervalos de 1 a 3 
meses.

Pacientes 3. asintomáticos con crecimiento progresivo del ventrículo izquierdo 
(dimensión telediastólica > media + 4DE).



Técnica de Ross



Técnica Ross-Konno



Técnica de Ozaki



Técnica de Ozaki
Original article | Published 09 February 2018 | doi:10.4414/smw.2018.14591

Cite this as: Swiss Med Wkly. 2018;148:w14591

Aortic valve replacement using autologous
pericardium: single centre experience with the
Ozaki technique

Reuthebuch Olivera, Koechlin Lucaa, Schurr Ulricha, Grapow Martina, Fassl Jensb, Eckstein Friedrich S.a

a Department of Cardiac Surgery, University Hospital Basel, Switzerland
b Department for Anaesthesia, Surgical Intensive Care, Prehospital Emergency Medicine and Pain Therapy, University Hospital Basel, Switzerland

Summary

OBJECTIVE: To assess the clinical implementation and

report preliminary results of a novel technique called the

Ozaki procedure for stentless aortic valve replacement

through reconstruction of the valve leaflets from autolo-

gous pericardium.

METHOD: Between September 2015 and May 2017 30

patients (20 males, mean ± standard deviation age 66.83

± 10.55 years) suffering from aortic stenosis (AS, n = 7),

aortic regurgitation (AR, n = 12), or a combination of both

(AS/AR, n = 11) were assigned for an Ozaki procedure.

The glutaraldehyde-treated autologous pericardium was

intraoperatively customised and tailored according to in-

dividual sinus measurements and appropriate Ozaki tem-

plates (CE marked).

RESULTS: Mean and peak preoperative transvalvular

pressure gradients in patients with AS were 46.34 ± 14.71

and 78.00 ± 22.54 mm Hg, respectively and effective ori-

fice area was 0.93 ± 0.26 cm2. Ejection fraction was pre-

served at 57.37 ± 10.33%. Twenty-four valves were tricus-

pid and 6 bicuspid; 13 patients had concomitant cardiac

surgery (coronary artery bypass graft, mitral valve repair,

replacement of ascending aorta).

: Mean ± SD cross-clamp time for replacement only was

85.18 ± 18.10 minutes and perfusion time 104.76 ± 38.52

minutes. Cusp sizes were 27.76 ± 3.52 mm for the left

coronary cusp (CC), 28.20 ± 3.51 mm for the right CC and

29.20 ± 3.34 mm for non-CC. Mean and peak postopera-

tive gradients decreased to 8 ± 3.55 and 14.8 ± 6.21 mm

Hg, respectively. Mean length of stay on the intensive care

unit was 2.19 ± 2.34 days and in-hospital stay was 8.81 ±

2.04 days after isolated Ozaki procedures. No pacemak-

er had to be implanted after an isolated Ozaki procedure.

Thirty-day mortality was 3.33% (n = 1). After 3 months, no

patient presented with aortic stenosis, and regurgitation of

the substituted valves was graded nil/trace in 85.71%, mild

in 10.71%, and moderate in 3.57% of the patients. Ejec-

tion fraction remained unchanged at 58.89 ± 11.29%. No

reoperation was required within the first 3 months.

CONCLUSION: This aortic valve replacement technique

has become available only recently. In our experience, it

can be mastered after a relatively short training period,

and has become part of our routine clinical toolbox. The

use of autologous pericardium in combination with excel-

lent haemodynamics may have the potential to overcome

the structural disadvantages of biological aortic valves, to

be beneficial in infective endocarditis, and to represent an

alternative for patients with small annuli.

Key words: Aortic valve replacement, Ozaki, autologous

pericardium

Introduction

Heart valve disease represents a serious and growing pub-

lic health problem, with aortic valve stenosis being the

most common entity [1]. Heart valve disease is frequently

caused by degenerative atherosclerotic processes, congen-

ital abnormalities, or rheumatic disease [2, 3]. Open aortic

valve replacement remains the gold standard in the treat-

ment of patients with severe aortic stenosis (and aortic

regurgitation) [4]. Mechanical valves are preferred in

younger patients (<60 years) because of their longer life-

time, whereas biological valves are used for elderly pa-

tients in order to avoid the need for oral anticoagulation

[4].

Transcatheter aortic valve implantation (TAVI) has become

increasingly popular in recent years. To date, this tech-

nique has mostly been used in patients for whom conven-

tional aortic valve replacement was considered too risky.

More recently, new surgical approaches, which aim at re-

constructing the aortic valve rather than replacing it with

a prostheses, have been developed. In 2011, Ozaki et al.

published their technique, which involves the use of autol-

ogous pericardium and was studied in a large patient cohort

with excellent long-term follow-up [5, 6]. Potential ben-

efits of the so-called Ozaki procedure include avoidance

of oral anticoagulation, avoidance of foreign material, and

suitability for patients with small aortic annuli and in infec-

tious endocarditis. However, excellent long-term outcomes

have not yet resulted in widespread use of the technique

[7]. Further evidence from short- and long-term studies is
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Minimally Invasive Ozaki Procedure in Aortic Valve Disease

The Preliminary Results

Dinh H. Nguyen, MD,*† Anh T. Vo, MD,† Khoi M. Le, MD,† Thanh T. Vu, MD,*† Trang T. Nguyen, MD,†

Thien T. Vu, MD,† Chuong V. T. Pham, MD,† and Binh Q. Truong, MD*†

Objective: The Ozaki procedure for aortic valve reconstruction was

reported in 2014 with low mortality, a highly reproducible rate and a

goodmidtermresult. However, theprocedurestill requiresconventional

sternotomy tobeaccomplished. Theaimof thestudy wastostart an ini-

tial evaluation for the feasibility of the minimally invasive approach in

combination with theOzaki technique.

Methods: From January 06, 2017, to January 12, 2017, nine patients

with severe aortic valve diseases underwent minimally invasive Ozaki

procedure through an upper ministernotomy. Thepericardium washar-

vested endoscopically using threetrocars in different intercostal spaces.

Then, a ministernotomy was performed and the Ozaki procedure was

accomplished inasimilar manner to theconventional technique. Wean-

alyzed the in-hospital mortality and complications of this group.

Results: Themean agewas47.4 yearsand 55.6% patientswerefemale.

Thepredominant pathology waschronicrheumatic valvedisease(66.7%)

andother patientswerediagnosed with abicuspid aorticvalve. Themean

aortic cross-clamp time was 106.8 minutes, the mean cardiopulmonary

bypasstimewas153.6 minutes, themeanventilation timewas8.4 hours,

and themean intensivecareunit timewas1.6 days. No mortality wasre-

corded in our series, no conversion to full sternotomy was required, one

patient experienced right hemothorax requiring drainage, and onepatient

required valve replacement. Intraoperative transesophageal echocardiog-

raphy and predischarge transthoracic echocardiography showed five

competent valvesand threevalveswith trivial regurgitation, and no ste-

nosiswas detected.

Conclusions: Ministernotomy combined with Ozaki procedure might

be feasible, as well as an alternative to conventional sternotomy. This

approach is associated with low mortality and morbidity and may be

beneficial in younger populations.

Key Words: Ozaki procedure, Ministernotomy, Aortic valve

reconstruction, Endoscopic pericardial harvesting.

(Innovations 2018;13:332–337)

Aortic valve reconstruction remains the ideal approach for
aortic valve diseases because of its advantages compared

with thoseof replacement. Thedevelopment of thischallenging
procedure, however, hasbeen adiff icult journey for cardiac sur-
geons. Morethan 60 yearshavepassed sincethefirst attempt to
repair the aortic valve. Since then, many different techniques
havebeenproposedby different authors. Nevertheless, thistech-
nique still requires surgeons to be meticulous, and the use of
specif ic surgical instrumentsand thereproducibility of thetech-
nique are still questionable, especially among less experienced
surgeons in this field.

In 2014, Ozaki et al.1 reported his technique for aortic
valve reconstruction using glutaraldehyde-treated autologous
pericardium. Theauthorsstated that their procedurecouldbeap-
plied for awide range of aortic valve diseases, including aortic
stenosis, aortic regurgitation (AR), infective endocarditis, pros-
thetic valve endocarditis, and annuloaortic ectasia.1

Before Ozaki et al.,1 many authors reported the usage of
autologous pericardium in repairing or replacing the aortic
valve2–4 and emphasized the benefit of direct suturing of the
pericardial leaflet to the native annulus. The Ozaki's procedure
consists of the replacement of three nativeaortic leaflets by au-
tologous pericardium separately. One of the advantages of this
techniqueisthepreservation of aortic root hemodynamicswhile
providing a moreeffectivevalve orif ice area.

However, thistechniquerequiresalargepericardial patchof
at least 7 8cm, whichnormally necessitatesafull sternotomy to
harvest. For thepast 20 years, minimally invasivecardiac surgery
has tremendously developed, becoming the preferred approach
for cardiac surgeons. The development of minimally invasive
valve surgery has created interest in combining the advantages
of these two advances to providea better modality for patients.

In thisseries, wereportedninefirst casesof ministernotomy
in combination with Ozaki procedure in our center. Thegoal of
our preliminary experiencewasto assess theeff icacy and feasi-
bility of thismethod in repairingaorticvalveinyoungadult with
variousaortic valvediseases: aortic stenosis, AR, and rheumatic
aortic valve disease.

PATIENTSAND METHODS
FromJanuary 06, 2017, to January 12, 2017, ninepatients

with severe aortic valve diseases underwent minimally invasive
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¿cuál es la mejor estrategia quirúrgica?

Estrategia quirúrgica debe ser individualizada •

Cirugías paliativas y son frecuentes las • reintervenciones

Sustitutos de la válvula aórtica •  Suboptimos en niños

Importante preservar válvula propia para permitir que el •
paciente crezca hasta solución más definitiva

Necesidad de nuevas técnicas seguras y fiables•

Vergnat M, Asfour B, Arenz C, Suchowerskyj P, Bierbach B, Schindler E et al. Contemporary results of aortic valve repair for congenital disease: les- sons for management and staged
strategy. Eur J Cardiothorac Surg 2017;52:581–7.
Etnel J,  Elmont L. C. ,  Ertekin E. Et al . Outcome after aortic valve replacement in children: A systematic review and meta-analysis . J Thorac Cardiovasc Surg 2016;151:143-52



Caso Clínico

Válvula tricúspide con destrucción de 
comisura, perforada, con orificio con aspecto 

de secuela de endocarditis

VALVULOPLASTIA AORTICA

IAo residual severa

INTERVENCIÓN

Cirugía de Ross

Imagen de hoja quirúrgica



Conclusiones

Estenosis crítica en neonato iniciar PGE•  derivación a centro para 
tratamiento

Importante retrasar sustitutos valvulares por la necesidad de •
reintervenciones

Preservar en la medida que sea posible la válvula del paciente hasta •
que crezca

Mínimo número de • esternotomías para cuando el paciente alcance la 
vida adulta

Necesidad de nuevas técnicas de reemplazo y reparación fiables, •
duraderas
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