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Reconstruction of the Aortic Valve and Root
A Practical approach

Why and when to repair the aortic valve
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Why and when to repair the aortic valve

Aortic Valve Replacement

Valve-related Complications:

=5 UKS
%m Universitétsklinikum

& des Saarlandes

Bleeding
Thromboembolism

Endocarditis
Valve degeneration
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Why and when to repair the aortic valve

Outcomes 15 Years After Valve
Replacement With a Mechanical
Versus a Bioprosthetic Valve: Final

Report of the Veterans Affairs Randomized Trial

Karl Hammermeister, MD, FACC,* Gulshan K. Sethi, MD, FACC,+ William G. Henderson, PHD %
Frederick L. Grover, MD, FACC,* Charles Oprian, PHD %
Shahbudin H. Rahimtoola, MB, FRCP, MACP, MACCS$§
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Hammermeister et al. JACC 2000; 36:1152-8
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ALL REOPERATIONS %

Outcomes 15 Years After Valve
Replacement With a Mechanical
Versus a Bioprosthetic Valve: Final

Report of the Veterans Affairs Randomized Trial

Karl Hammermeister, MD, FACC,* Gulshan K. Sethi, MD, FACC, William G. Henderson, PHD,#
Frederick L. Grover, MD, FACC,* Charles Oprian, PHD #
Shahbudin H. Rahimtoola, MB, FRCP, MACP, MACC§
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MORTALITY %
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Outcomes 15 Years After Valve
Replacement With a Mechanical
Versus a Bioprosthetic Valve: Final

Report of the Veterans Affairs Randomized Trial

Karl Hammermeister, MD, FACC,* Gulshan K. Sethi, MD, FACC,t William G.
Frederick L. Grover, MD, FACC,* Charles Oprian, PHD 3
Shahbudin H. Rahimtoola, MB, FRCP, MACP, MACCS§
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Twenty year comparison of a Bjork-Shiley mechanical
heart valve with porcine bioprostheses

H Oxenham, P Bloomfield, D J Wheatley, R J Lee, J Cunningham, R J Prescott,

H C Miller
Aortic valve replacement
10 Years 20 Years p Value*
Swurvival
All survivors
Bjork-Shiley valve &4.0 [4.6) 28.4 (4.4) 0.57
Parcine valve 657 (4.7] 31.3 (4.7)
Survivors with original prosthesis intact
Bjork-Shiley valve 63.1 [4.6) 27.5(4.3) 0.025 e
Porcine valve 58.8 (4.9) 13.7 (3.6]) CU —_
&2
Survivors without a major event > m
Bjork-Shiley valve 53.8 [4.8) 15.2 [3.5) 0.34 . — %
Porcine valve 52.0 (5.0] 8.1 (3.0) > =
— =
Valwve related events 3 -
Reoperation =
Bjork-Shiley valve 4.2 [2.1) 7.4 [3.0) <0.0001 (f) =
Porcine valve 11.3 [3.8) 56.2 (8.4) o
Bleeding: all episodes
Bjork-Shiley valve 16.3 (4.2) &1.1 (7.6) 0.001
Porcine valve 5.9 [2.9] 42.4 (12.1)
201 . r
Bleeding: major episodes E|OI'|C5|‘II|E}’
Bjork-Shiley valve 12.2 (3.7} 37.8B [7.1) 0.021 — Porcine
Paorcine valve 4.2 (2.4) 32.0(12.6)

Embolism: all episodes

Bjork-Shiley valve 9.8 (3.2) 24.0(6.2) 0.13 ol ' ' ' ' ' ' ' '

Porcine valve 22.6 [4.9) 39.2 (8.8) o 2 4 4 8 10 12 14 14 18 20
Embolism: major episodes Years after randomisation

el i e L S e B BiorkShiley 267 218 196 181 167 156 137 119 106 82 4

Porcine 264 214 201 188 1561 140 114 oF 83 70 K}

Endocarditis

Bjork-Shiley valve 4.8(2.4) 8.3 (4.1) 0.71

Paorcine valve 2.2 [1.8) B.7 |6.5)

Oxenham et al. Heart 2003; 89:715-21
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Are allografts the biologic valve of choice for aortic valve

replacement in nonelderly patients? Comparison of

explantation for structural valve deterioration of allograft
and pericardial prostheses

Nicholas G. Smedira, MD,? Eugene H. Blackstone, MD,*® Eric E. Roselli, MD,? Colleen C. Laffey, RN,?

and Delos M. Cosgrove, MD?
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Smedira et al. JTCVS 2006;131:558-64
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Journal of the American College of Cardiology
© 2004 by the American College of Cardiclogy Foundation
Published by Elsevier Inc.

= des Saarlandes

é% Universitatsklinik
niversitatskiinikum
€

Vol. 44, No. 2, 2004
ISSN 0735-1097/04/$30.00
doi:10.1016/j_jacc.2004.01.053

Durability of Pericardial Versus Porcine Aortic Valves
Guangqiang Gao, MD, YingXing Wu, MD, Gary L. Grunkemeier, PHD, Anthony P. Furnary, MD,

Albert Starr, MDD
Portland, Oregon
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Figure 5. Freedom from structural valve deterioration (SVD) for porcine
and pericardial aortic valve replacement patients.

Years after Surgery

Figure 6. Freedom from structural valve deterioration (SVD) for porcine
aortic valve replacement patients in different age groups.

Guanggiang et al. JACC 2004;44(2):384-8
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The ROSS Procedure
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Elkins J Heart Valve Dis 1999: 8(5):499-503
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European Heart Journal (2007) 28, 1993-2000
dhoi: 10,1093/ eurheart) /ehl550
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The Ross operation: a Trojan horse?’

Maarten Witsenburg?, and Ad J.J.C. Bogers'

Loes M.A. Klieverik'*, Johanna J.M. Takkenberg', Jos A. Bekkers', Jolien W. Roos-Hesselink?,

Clinical research
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Klieverik et al. Eur heart J 2007
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Reoperations on the pulmonary autograft and pulmonary homograft

after the Ross procedure: An update on the German Dutch

Ross Registry

Efstratios I. Charitos, MD,* Johanna J. M. Takkenberg, MD.” Thorsten Hanke. MD." Armin Gorski. MD.*
Cornelius Botha, MD,? Ulrich Franke, MD © Ali Dodge-Khatami, MDD, Juergen Hoerer, MD,#

Rudiger Lange, MD.® Anton Moritz, MD." Katharina Ferrari-Kuehne, MD_' Roland Hetzer, MD/

Michael Huebler, MDJ Ad J. J. C. Bogers, MD,” Ulrich Stierle, MD,* Hans-Hinrich Sievers, MD,* and

A k
Wolfgang Hemmer, MD
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Charitos et al. JTCVS 2012;: 144:813-23



Why and when to repair the aortic valve

Mitral Valve Surgery
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Survival Advantage and Improved Durability of
Mitral Repair for Leaflet Prolapse Subsets in the

Current Era

[takesh M. Suri, MD), DPhil, Hartzell V. Schaff, MD, Joseph A. Dearani, MD,
Thoralf M. Sundt III, MD, Richard C. Daly, MD, Charles |J. Mullany, MB, MS,
Maurice Enriquez-Sarano, MD, and Thomas A. Orszulak, MD

Dhivision of Cardiovascular Surgery, Mayo Clinic College of Medicine, Rochester, Minnesota

SURVIVAL %

Isolated PL Prolapse BL Prolapse Isolated AL Prolapse

20 1 HR=0.49 1 HR=0.59 1 HR=0.78
P<0.0001 P=0.002 P=0.26
u T T 1 T T 1 T T Ll
0 5 10 15 0 5 10 15 0 5 10 15
NG, ik Years
— G52 435 163 3 333 247 76 9 144 a4 20 2
————— H] 33 16 & 102 61 38 18 B2 39 17 T

Suri et al. ATS 2006:82:819-27
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Mitral Valve Surgery

MITRAL REOPERATION %
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biological prosthesis
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P — . ~ — mitral valve repair
0 5 10 15
Years
No. at risk
a7 55 22 4
———- 1129 734 233 26
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Suri et al. ATS 2006:82:819-27
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Results of Aortic Valve Repair (Homburg)

Patients 10/95- 1/2015: n=2073

» Hospital mortality
» AV-Block
* Neurologic events
 early
* late (thrombembolic)
* Endocarditis
* Reoperations

35 (1.7%)
10 (0.5%)

15 (0.7%)

17 (0.3%/pt year)
16 (0.25%/pt year)
155 (7.5%)

Mean Follow-up: 5.7 £ 3.5 years [1-231 months]
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ELSE\IIE-R European Journal of Cardio-thoracic Surgery 37 (2010) 127132

wiww. elsevier.com/S locate/ ejcts

Aortic valve repair leads to a low incidence of valve-related complications

Diana Aicher?, Roland Fries®, Svetlana Rodionycheva 2, Kathrin Schmidt 2,
Frank Langer®, Hans-Joachim Schafers®”

* Department of Thoracic and Cardiovascular Surgery, University Hospitals of Soarland, 66421 Hombure/ Saar, Germany
® ot thard- Schet tler-Klinik, Bad Schénborn, Germany

Received 4 February 2009: received in revised form 12 June 2009; accepted 16 June 2009; Available online 29 July 2009

Abstract

Objective: Aortic valve replacement for aortic regurgi
complications. Aortic valve repair is an alternative appr d d
period, 640 patients underwent aortic valve repair for rg Free Om from a” Valve'relate
{n= 3) aortic valve. The mechanism of regurgitation in

(n=323) or combined pathologies. Treatment consisted COmp“CathnS at 10 years WaS 88%

patients were followed clinically and echocardiograp -
Results: Hospital mortality was 3.4% in the total patie
{0.2% per patient per year) and endocarditis (0.16%per p

in bicuspid and 97% and 93%in tricuspid aortic valves (p

i wmsepts - €€dOm from valve-related complications
Freedom from valve-related complications after valveg after Valve repalr SeemS Superlor
compared to available data on standard

i 2009 European Association for Cardio-Thoracic

aortic valve replacement.

European Journal of Cardio-thoracic Surgery 37 (2010) 127—132
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Quality of life after aortic valve surgery: Replacement versus
reconstruction

Diana Aicher, MD.® Annika Holz.* Susanne Feldner. MD.* Volker Kollner, MD." and
Hans-Joachim Schafers. MD*®

Objective: Quality of life has been shown to be influenced by aortic valve replacement, particularly in younger
patients. Aortic valve repair is a recent alternative to replacement. We investigated quality of life and anxiety and
depression after aortic valve repair and compared with 2 established replacement alternatives, mechanical valve
and pulmonary autograft.

Methods: In a cross-sectional study, 166 patients (age, 18-45 years) were studied after isolated elective aortic

I The absence of anticoagulation
50,00 e N . .
- PN and the low incidence of valve-
related complications after repair
results in a higher quality of life.

T T T T
<1year 1-2years 3-4years 5-7years >=8years
follow up

FIGURE 1. Mean physical sum scores at follow-up in patients with valve
repair (group ), patients after mechanical aortic valve replacement (group
I), and patients after the Ross procedure (group llI).

Aicher et al. JTCVS 2011 142(2): e 19-24
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Preservation of an aortic valve

» Abscence of calcification/valve stenosis
* Aortic regurgitation
 Aortic/Root dilatation

Sinutubular junction

Sinus

Aortoventricular junction




= UKS
S Universititsklinikum
C% des Saarlandes

Why and when to repair the aortic valve

Patient selection

Patient's preference

Age Quality of life
Should all valves
be repaired?
Surgical Comorbidity
alternatives Renal failure

Contraindication for
anticoagulation

Durability of repair procedure
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Patient Selection

What valve pathology can be repaired?

 Bi- /tricuspid aortic valves with preservation of the natural design
(Aicher JTCVS 2004; Schafers ATS 2007)

« Unicuspid switched to bicuspid design (Schéafers ATS 2008)

« Quadricuspid switched to tricuspid design (Schmidt ATS 2008)
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Levels of Difficulty in Aortic Valve Repair

reasonable

Root dilatation in tricuspid/bicuspid valves
prolapse (1 -3 cusps)
aortoventricular dilatation

uncertain
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Choice of Aortic Valve Procedure: Homburg
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Homburg approach

mechanical

biological

0 10 20 30 40 50 60 70 80 90

Age (years)
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Conclusions

« Mortality after aortic valve repair is low.

* Valve-related complications after aortic valve repair are lower
compared to valve replacement.

 Quality of life is better after valve repair.

* In most patients with aortic regurgitation aortic valve repair is
an alternative to valve replacement.
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Standardized Approach to Aortic Valve Repair

1. Checking cusp quality and
measurement of geometrical height
If no relevant calcification +
gH > 17mm (TAV); > 20mm (BAV)

> Valve preservation

2. Measurement of root dimensions

If sinus diameter > 40 -45 mm j> Root replacement
and /or BAV < 150°
3. If root + cusp necessary j> Root repair first, then

4. Correction cusp prolapse (eH)



