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Gold Standard

Optimal Strategy for Aortic Root Replacement
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Optimal Strategy for Aortic Root Replacement: Ross 
Surgical Options
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AORTIC VALVE REPLACEMENT
Mechanical Prosthesis
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Biological Prosthesis

Mechanical Prosthesis

& Ross Procedure

Zellner et al Ann Throac Surg 1999;68:1210-1218

Svensson et al. Curr Probl Cardiol 2003;28:417-480

Mazine A. et. al. Circulation 2016 Aug 23; 134(8):576-85
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AORTIC VALVE REPLACEMENT
Mechanical Prosthesis

Mechanical AVR is not Risk Free

Linearized Rates

Thromboembolic             1-3%/year

Hemorrhage                   1-3%/year

-----------------------------------------------------------------

Total                           2-6%/year

Grunkemeier, et al. Curr Prob Card 2000



Ross procedure
Aortic valve selection procedure is an unsolved issue
because there is no ideal valve substitute developed up
to now.
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Main Concerns

Technically demanding

Autograft Homograft



Kaplan-Mier plot for all-cause mortality by procedure (Ross
procedure vs mechanical valve replacement with optimal self-
management anticoagulation therapy). AVR indicates aortic valve
replacement. Circulation 2011; 123:31-38

Ross procedure



M. Andres et al. Eur J Cardiothorac Surg 46 (2014)409-414

Ross procedure  vs mecanical vs prosthesis
Ross procedure
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Mazine A. et. al. Circulation 2016 Aug 23; 134(8):576-85



Society of Thoracic Surgeons Clinical Practice
of Aortic Valve and Ascending Aorta Guidelines

Svensson et al. Ann Thorac Surg 2013;95:1491-505
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J Am Coll Cardiol 2017 Jul 11;70(2):252-289
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Favaloro R, JHVD 2002;11:375-382 



M.C.Escarain, G.Giunta, R.R.Favaloro.The Journal of Heart Valve Disease 2015;24:247-252
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• May 1995 - December 2015

• 283 consecutive patients

• Surgical technique: free-standing root and aortic annular reinforcement with

pericardium

• The same surgeon performed 94% of the procedures.

• Clinical follow-up was 90% complete

• Mean follow-up was 9.3 ± 5.5 years

Ross Procedure: 20-years Experience
Favaloro Foundation University Hospital  | Favaloro University

Ciudad Autónoma de Buenos Aires, Argentina
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Demographic and clinical characteristics of the patients
n (%)

Age (years)a 42 (29-54)

Sex

Male 205 (72.4)

Female 78 (27.6)

Diabetes mellitus 7 (2.5)

Social status

Indigent 92 (32.5)

Non-indigent 191 (67.5)

NYHA functional class

I-II 227 (80.2)

III-IV 56 (19.8)

LVEF (%) 57.8 (54-65)

>50% 231 (81.6)

30-50% 52 (18.4)

˂30% -

Previous cardiac surgery 21 (7.4)

aValues are expressed as median (interquartile range).
NYHA: New York Heart Association, LEVF: left ventricular ejection fraction
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Demographic and clinical characteristics of the patients
n (%)

Cardiac rhythm
Sinus rhythm 279 (98.6)
Atrial fibrillation 4 (1.4)

Preoperative aortic valve disease
Aortic stenosis 143 (50.5)
Aortic insufficiency 99 (35)
Aortic stenosis / insufficiency 41 (14.5)

Etiology
Bicuspid aortic valve 218 (77.0)
Infective endocarditis 25 (8.8)
Active infective endocarditis 8 (2.8)
Aortic root dilation 23 (8.1)
Rheumatic 17 (6.0)
Prosthetic dysfunction 11 (3.9)
Congenital aortic stenosis 9 (3.2)
Unicuspid aortic valve 5 (1.8)

Additive EuroSCOREa 5.4 (5-6)
Parsonnet scorea 8.1 (6-9)
STS risk scorea 0.58% (0.46-0.91)

Emergency/Urgencies 1(0.4) / 16(5.7)
aValues are expressed as median (interquartile range).
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Surgical procedures
n (%)

Isolated Ross procedure 145 (51.2)
Combined surgery 138 (48.8)
Ross + aortoplasty 75 (26.5)
Ross + CABG 14 (4.9)

Ross + ascending aorta replacement 13 (4.6)

Ross + myomectomy 10 (3.5)
Ross + mitral valve repair 7 (2.5)
Ross-Konno procedure 5 (1.8)

Ross + interventricular septal defect closure 4 (1.4)

Ross + CABG + aortoplasty 2 (0.7)
Ross + mitral valve replacement 2 (0.7)

Ross + subaortic membrane resection 2 (0.7)

Ross + mitral and tricuspid valve repair + 
aortoplasty 1 (0.4)

Ross + mitral valve commissurotomy 1 (0.4)

Ross + ascending aorta replacement + 
subaortic membrane resection 1 (0.4)

Ross + myomectomy + aortoplasty 1 (0.4)

CABG: coronary artery bypass surgery.
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Survival after the Ross Procedure Freedom from Ross-related reoperation

88.8% at 
15 years 87.2% at 

15 years
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Survival according to age group and previous cardiac surgery
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87.6% at 15 years
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Freedom from autograft reoperation in patients 
with preoperative aortic stenosis, aortic 

insufficiency or aortic disease

p: 0.47
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97.2% at 15 years
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Conclusions
The Ross procedure shows encouraging results
in selected patients younger than 50 years. At
follow-up, no relationship was found between
freedom of reoperation and survival regarding
preop aortic annulus diameter, and BAV and AI
or aortic dilation.
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Aórtic Valve Sparing Operation

Ross Operation

Biological Aortic Prosthesis

Transcatheter Aortic Valve Implantation
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Postoperative complications

Complication n (%)

Reoperation for bleeding/tamponade 18 (6.4)

IABP 14 (4.9)
ECMO + IABP 1 (0.4)
Centrifugal pump + IABP 3 (1.1)
Dialysis 2 (0.7)
Stroke 2 (0.7)
Permanent pacemaker 10 (3.5)
Deep sternal wound infection 4 (1.4)

ECMO: extracorporeal membrane oxygenation, IABP: intra-aortic balloon pump.
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