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Optimal Strategy for Aortic Root Replacement

Gold Standard

Thorax (1968), 23, 338.

A technique for complete replacement of
the ascending aorta

HUGH BENTALL AND ANTONY DE BONO
From the Royal Postgraduate Medical School, London, and Hammersmith Hospital
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Optimal Strategy for Aortic Root Replacement: Ross
Surgical Options
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AORTIC VALVE REPLACEMENT

Mechanical Prosthesis Mechanical Prosthesis
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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

Grunkemeiler, et al. Curr Prob Card 2000
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Ross procedure

Aortic valve selection procedure Is an unsolved Issue
because there Is no Ideal valve substitute developed up
to now.

Main Cconcerns

Technically demanding

Autograft Homograft

STS/EACTS Latin America Cardiovascular Surgery Conference 2017



Ross procedure

Cumulative Survival
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Figure 1: Survival in comparison to the age- and sex-matched Austrian popula-
tion. (A) Ross population. (B) Patients with mechanical aortic heart valves.
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Socilety of Thoracic Surgeons Clinical Practice
of Aortic Valve and Ascending Aorta Guidelines

10. Pulmonary Autograft (Ross Procedure)—
Recommendations

Class 1

1. The Ross procedure is recommended in infants and
small children for whom no satistactory alternative
valve substitute exists. (Level of evidence C)

Class 1lb

1. The Ross procedure may be considered in older
children and voung adults because ot low operative
risk, but patients and their tamilies must be informed
ot the possible need for reoperation which increases
over time. (Level of evidence C)

Class Il

1. The Ross procedure is not recommended for
middle-aged or older adults when suitable alterna-
tives to autogratt replacement ot the aortic valve are
available with comparable results and without the
need for replacement of the RVOT, as the latter
adds the additional risk of pulmonary walve
dystfunction and subsequent replacement. (Level of
evidence C)

2. The Ross procedure is not recommmended for
patients with bicuspid wvalves and AR or aortic
dilation if other alternatives are awvailable. (Level of
evidence C)

Svensson et al. Ann Thorac Surg 2013;95:1491-505



Replacement of the aortic valve by a 2014 recommendation remains

pulmonary autograft (the Ross procedure), current.
when performed by an experienced surgeon.,
may be considered for voung patients when
VKA anticoagulation is contraindicated or

undesirable (167-169).

IIb C

J Am Coll Cardiol 2017 Jul 11;70(2).252-289
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Feasibility of the Ross Procedure: Its Relationship with

the Bicuspid Aortic Valve

Roberto Favaloro, Pablo Stutzbach, Carmen Gomez, Alejandro Machain, Horacio Casabe

Devartment of Cardiovaacuiar Surgery, Vialouler Hesrf Dispsge, Favalore Foundation, Buenos Afres, Argenling

Rackeround and aim of the stwdy: The Feasibility of
the Ross procedure, and which patients benefit mosi
from its performance, have not yet been fully estab-
lished. The study aim was 1o analyze the relation-
ship between Lthe etiology of aortic valve disease, the
feasibility of performing the Ross procedure, and
late pulmonary autograft performance.

Methods; Bebween June 1995 and June 2001, 117
patients (77 males, 40 females; mean age 37 + 12
vears) underwent the Ross procedure at the authors’
institution. OF these patients, 53 (45.3%) had severe
anrlic stenosis, 53 (453%) had significant aortic
insufficiency, four (3.4%) had active endocardilis,
two (1.7%) had subaortic stenosis, and five (4£.3%)
had prosthesis dysfunction. Eighty-one patients
(9% ) had a bicuspid aorhic valve. Pulmonary auto-
graft dysfunction was defined as regurgitation grade
23, as registered by Doppler echocardiography.
Results: The Ross procedure was successful i 100
patients (35.5%); hospital mortality was 2.6% {n = 3,
The procedure was not feasible in 17 patients
(14.5%): of these, seven had bicuspid pulmonary
valve, six had =3 mm multiple pulmonary valve Fen-
estrations, three had severe pulmonary insufficiency,
and one patient had dissection-related pulmonary

valve injury. Twelve of 16 patients presenting with
J:uhm:-uar}r-va]-pq: defects had bicuspid aortic valve p
0,040, At six-vear follow up, the probability of nol
requiring reoperation was 93% (confidence interval
#6-100% ), During follow up (30 £ 14 months; range:
2-72 months), six patients presented with grade 2
pulmonary aubograft insufficiency, three with grade
3, and two with grade 4. 5ix of the latter T1 patients
(p = 0,03) had a history of bicuspid aortic valve wilh
aorlic Tegurgitation. Freedom from autogratt dys-
function was 87% (confidence interval $2-92%)
Patients with bicuspid aortic valve and aortic valve
regurgitation had a higher tendency towards auto-
graft dysfunction than those with bicuspid aortic
:.;;Lly'i: :'I-ELI:I aortic stenosis (65% versus 1M%, p =
(L004).

Conclusion: The feasibility of performing the Toss
procedure is high, unless there is presence of bicus-
pid aortic valve. Patients with bicuspid aortic valve
and a history of aortic insufficiency tend to develop
moderate autopraft dvsfunction during long-term
follow up.

The Journal of Heart Valve Disease 2002;11:375-2582
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Ross Procedure in Adults: Is Reoperation a Real Concern?

Maria C. Escarain, Gustavo Giunta, Roberto K. Favaloro

Favaloro Foundation University Hospital, Buenos Aires, Argentina

Background and aim of the study: Reintervention
after the Ross procedure (RFP) remains a concern.
Hence, the study aim was to assess the long-term
results of the KPP in adults and to identify predictors
of reoperation.

Methods: Between 1995 and 2012, a total of 263
consecutive patients (189 males, 74 females; mean age
42 + 14 wears) underwent the RP, using the free-
standing root technique. The mean follow up was
7.5 = 5.0 years and was 94% complete. Survival, and
freedom from autograft, homograftt and Ross-related
reoperation were analvzed using Kaplan-Meier
analysis, while Cox proportional hazard regression
was used to identify predictors of reoperation.
Results: Early mortality was 2.6% (n = 7) and late
mortality 4.9% (n = 14). Survival at 13 vears was 90"
(95% C1 80-95%). Freedom from homograft, autograft
and Ross-related reoperation at 13 years were 97

(95% C1 90-99%), 92% (95% CI1 82-96%) and 90% (95%
ClI 81-95%), respectively. No predictors of homogratt
reoperation were identified. Freedom from autogratt
reoperation was not significantly different for
patients with preoperative aortic insufficiency (Al)
(88%%; 95% C1 74-95% at 13 vears) compared to those
with aortic stenosis (96%; 95% CI 84-99% at 13 years),
or both (86%; 95% CI 51-97% at 13 vears) (p = 0.62).
Other variables (gender, aortic/pulmonary mismatch
and aortic annulus diameter) were not significantly
associated with the need for autograft reoperation.
Conclusion: Despite its complexity and reoperation
rate, RP should be considered as a wvalid surgical
option for aortic valve disease treatment in selected
patients. Among the present series, no predictors for
homograft or autograft reoperation were identified.

The Journal of Heart Valve Diisease 2015;24:247-252

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



Ross Procedure: 20-years Experience

Favaloro Foundation University Hospital | Favaloro University
Ciudad Auténoma de Buenos Aires, Argentina

« May 1995 - December 2015

e« 283 consecutive patients

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

e The same surgeon performed 94% of the procedures.

 Clinical follow-up was 90% complete

« Mean follow-up was 9.3 = 5.5 years
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Demographic and clinical characteristics of the patients
I

Age (years)? 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

-1 227 (80.2)

-1V 56 (19.8)
LVEF (%) 57.8 (54-65)

>50% 231 (81.6)

30-50% 52 (18.4)

<30% -
Previous cardiac surgery 21 (7.4)

2Values 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

T T Y

Cardiac rhythm
Sinus rhythm
Atrial fibrillation
Preoperative aortic valve disease
Aortic stenosis
Aortic insufficiency
Aortic stenosis / insufficiency
Etiology
Bicuspid aortic valve
Infective endocarditis
Active infective endocarditis
Aortic root dilation
Rheumatic
Prosthetic dysfunction
Congenital aortic stenosis
Unicuspid aortic valve
Additive EuroSCORE?
Parsonnet score?
STS risk score?

Emergency/Urgencies

2Values are expressed as median (interquartile range).
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279 (98.6)
4 (1.4)

143 (50.5)
99 (35)
41 (14.5)

218 (77.0)
25 (8.8)
8 (2.8)
23 (8.1)
17 (6.0)
11 (3.9)
9 (3.2)
5 (1.8)
5.4 (5-6)
8.1 (6-9)
0.58% (0.46-0.91)

1(0.4) / 16(5.7)
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Surgical procedures

- n(%

|solated 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 +
1 (0.4)
aortoplasty
Ross + mitral valve commissurotomy 1(0.4)
Ross + ascending aorta replacement +
. : 1 (0.4)
subaortic membrane resection
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
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Survival according to age group and previous cardiac surgery
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Patients at risk / cumulative events

< 50y + first-time surgery 177 /0 137 /4 84 /4 50/7
> B0y + first-time surgery 85/0 66 /5 19/6 3/7
< 50y + redo surgery 16/0 14/ 2 713 3/3
> 50y + redo surgery 5/0 1/4 1/4 1/4

*p <0.001 vs. reference group < 50y + first-time surgery
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Freedom from autograft reoperation
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Freedom from autograft reoperation In patients
with preoperative aortic stenosis, aortic
Insufficiency or aortic disease
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Freedom from homograft reoperation

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 Al
or aortic dilation.



Optimal Strategy for Aortic Root Replacement: Ross

Patient’s age. Commorbidities

gender, life Patient
expectancy, awareness about Prosthesis
lifestyle risks and lifetime durability
changes when
R under
Patient's anticoagulation Feasibility of

prothesis treatment future AVS
preference procedure

Hemodynamic

perfomance in Informed
younger shared
patients decision
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Optimal Strategy for Aortic Root Replacement: Ross
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Transcatheter Aortic Valve Implantation

Mechanica Aortic Prosthesis

Biological Aortic Prosthesis
Ross Operation

Aortic Valve Sparing Operation

10

20 30 40 50 60 70 80 90

Age In years

100
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Postoperative complications

Reoperation for bleeding/tamponade 18 (6.4)
|ABP 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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