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BEAT THE BENTALL- DE BONO OPERATION

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

A technmique for complete replacement of the aortic valve and ascending aorta in cases of
aneurysm of the ascending aorta with aortic valve ectasia is described. The proximal aortic
root was too attenuated to afford anchorage to the aortic prosthesis, so this was sutured to
the ring of a Starr valve and the prostheses were inserted em bloc. The ostia of the coronary
arteries were anastomosed to the side of the aortic prosthesis.

Figure 2: Antony De Bono???

Bentall H, De Bono A. A technique for complete replacement of the ascending aorta. Thorax. 1968 Jul;23(4):338-9.

F Igu re 1 : H ugh Be nta I I ( 19 20_20 1 2) . . Thi.ene G. Hugh Henry Bentall, a pioneer of cardiovascular surgery// Interact. Cardiovasc. Thorac. Surg. 2014;18(4):530-531.



BEAT THE STARR-EDWARDS AORTIC VALVE
REPLACEMENT

s The Development of the
Starr-Edwards Heart Valve

Annette M. Matthews Development of the Starr-Edwards heart valve marked a new era in the treatment of
valvular heart disease. Until the development of the Starr-Edwards valve, there were no
published reports of patients who had lived longer than 3 months with a prosthetic
valve in the mitral position. This valve was the result of a unique partnership between a
young surgeon, Dr. Albert Starr and an experienced engineer, Mr Lowell Edwards.
Working as a teamn, these 2 men developed and successfully implanted the 1st Starr
Edwards valve within less than 2 years of their 15t meeting. Their key 1o Success was
their willingness and ability to make repeated modifications to their design to solve each
clinical problem as it arose. Their constant focus on the clinical goal aided the rapid
transformation of their design from a leaflet valve to a shielded ball valve, and finally to
an unshiglded ball valve suitable for implantation in a human being. Along the way, they
abandoned the idea of imitating the appearance of native vaives, in favor of developing
valves that would be clinically successful. Their work has provided help and hape for
patients who otherwise would have died from the complications of rheumatic heart
disease and other valvular disorders for which valve replacement is the only treatment,
(Tex Heart Inst J 1998:25:282-93)

r. Albert Starr recalls the day that he met Lowell Edwards:

Fig. 2 Margaret and Lowell Edwards (ca. 1960).
(Courtesy of Miles Edwards, MD)

Lowell Edwards was an electrical engineer by training, who, in 1958
at the age of 65 years, stepped out of his Cadillac and into my office
with an ambitious plan to build an artificial heart. He was well-versed in
hydraulics and believed that the heart could easily be imitated. 1 thought he
was 30 years too soon, and I convinced him to work on one valve at a time.'

Fig. 1 Albert Starr {ca. 1960).

pump that Thompson Ramo Woodridge Corporation
{Courtesy of Oregon Health Sciences University) used in aircraft engines in World War I1.”7* At one

Key words: Heart valve In less than 2 years from the d—ﬂ.'}" th’.‘:)" met, Dr. Starr and Mr. Edwards achieved the [ime‘ 85% of military aiq)lanes were equipped with
prosthesis/history; history 1st successful replacement of a human mitral valve. Starr has called this his most
of madicine, 20th cantury; memorable operation.*

human: mashanical vsfhose-

1960’s

. Matthews AM. The development of the Starr-Edwards heart valve. Tex Heart Inst J. 1998;25(4):282-93.






Science tells us what we can do;
Guidelines what we should do; and
Registries what we are actually doing.

; SN Lukas Kappenberger ©
3 3 i

=M | ukas Kappenberger MD
. HRS ICD Policy Conference
Washington DC, 9/16/05




WHAT WE (cardiac surgeons) ARE DOING???

Eurcpean Heart Journal (2003) 24, 1231-1243

£ el EUROPEAN
LSEVIER CARDIOLOGY
A prospective survey of patients with valvular
heart disease in Europe: The Euro Heart Survey

on Valvular Heart Disease

Table 7 Type of intervention in single native left-sided valve disease

Aortic stenosis Aortic regurgitation Mitral stenosis Mitral regurgitation
Bernard lung®’, Gabriel Baron®, Eric G. Butchart®, Francois Delahaye®, | ‘ n=312 n=119 n-11z n=15%
Christa Gohlke-Barwolf®, Ol:f W. Levang’, Pilar Tornos®, triti i o Vo e
- i 1 i ] H ft (%) 0.6 2.5 0 0
Jean-Louis \fanu:erschelde , !’rank Vermeer’, Eric Boersma’, frkis el g8 ‘ 9
Philippe Ravaud®, Alec Vahanian® Valve repair (%) 0 db 3.6 46.5
Percutaneous intervention (%) 0 0 33.9 0
*Cardiology Department, Bichat Hospital, AP-HP, Paris, France “i'cci:‘é‘g' ‘;“"ed““*s .0 51 . e
®Epidemiology, Biostatistic, and Clinical Research Department, Bichat Hospital, AP-HP, Paris, France _ Total Z(ml),ta replacement (%) 0.6 19.3 0 '
“Cardiac Surgery Department, University Hospital, Wales, Cardiff, UK — Anti-arrhythmic surgery (%) 0.2 0.8 4.5 1.9

dCardiology Department, Hopital Cardiologique, Lyon, France
*Cardiology Department, Heart Centre, Bad Krozingen, Germany
'Cardiac Surgery Department, 5t. Elizabeth Hospital, Trondheim, Norway
% Cardiology Department, Vall d'Hebron Hospital, Barcelona, Spain

" Division of Cardiology, Catholic University of Louvain, Brussels, Belgium
"Laurentius Ziekenhuis Roermond, Netherlands

YThoraxcentre, Rotterdam, Netherlands

CABG: coronary artery bypass grafting.

Received 9 January 2003; revised 7 March 2003; accepted 12 March 2003

lung B, Baron G, Butchart EG, Delahaye F, Gohlke-Barwolf C, Levang OW, Tornos P, Vanoverschelde JL, Vermeer F, Boersma E, Ravaud P,
Vahanian A. A prospective survey of patients with valvular heart disease in Europe: The Euro Heart Survey on Valvular Heart Disease.
Eur Heart J. 2003 Jul;24(13):1231-43.



Original Article

Changing trends in aortic valve procedures over the past ten

years —from mechanical prosthesis via stented bioprosthesis to

TAVI procedures —analysis of 50,846 aortic valve cases based on a

Polish National Cardiac Surgery Database

Krzysztof Bartus', Jerzy Sadowski', Radoslaw Litwinowicz', Grzegorz Filip', Marek Jasinski’, Marek Deja’,

Mariusz Kusmierczyk', Szymon Pawlak’”, Marek Jemielity’, Dariusz Jagielak®, Piotr Hendzel’,

Piotr Suwalski'""', Zdzislaw Tobota", Bohdan Maruszewski", Boguslaw Kapelak'

Figure § Characteristics of all AV procedures performed from 2006-2016 (100% complete data). AV, aortic valve; CABG, coronary artery
bypass grafting; TAVI, transcatheter sortic valve implantation; MV, mitral valve.
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Bartus K, Sadowski J, Litwinowicz R, Filip G, Jasinski M, Deja M, Kusmierczyk M, Pawlak S, Jemielity
M, Jagielak D, Hendzel P, Suwalski P, Tobota Z, Maruszewski B, Kapelak B. Changing trends in
aortic valve procedures over the past ten years-from mechanical prosthesis via stented
bioprosthesis to TAVI procedures-analysis of 50,846 aortic valve cases based on a Polish National
Cardiac Surgery Database. J Thorac Dis. 2019 Jun;11(6):2340-2349.
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CURRENT TOPICS REVIEW ARTICLE

A nationwide survey of aortic valve surgery in Japan: current
status of valve preservation in cases with aortic regurgitation

Satoshi Arimura’ - Masahiro Seki' - Kenichi Sasaki' - Hideaki Takai' -

Minoru Matsuhama' + Takashi Kunihara' -+ Yutaka Okita® - Shuichiro Takanashi® +
Tatsuhiko Komiya® - Hitoshi Yaku® - Hitoshi Okabayashi® - Hirofumi Takemura’ -
Hirokuni Arai® - Masaru Sawazaki® - Yoshiro Matsui'? - Norihiko Shiiya'!

Received: 26 March 2017/ Accepted: 13 June 2017
© The Japanese Association for Thoracic Surgery 2017

Fig. 1 Numbers amd Aortic valve surgery performed Aortic root surgery performed for
percentages of aortic valve and for AR AR

aortic root surgeries performed AVR

for aortic regurgitation (AR) in / _ 43: VSRR

2014. AVP aortic valvuloplasty, AVP_ nz_‘,'x’ n=236

AVRec aortic valve n=156 (2%) (34%)

reconstruction (with autologous (8%) ' N

pericardium), AVR aortic valve
replacement, VSRR valve-
sparing rool replacement

Table 2 Institutions classified according to the number of AVSOs AVR Bentall
performed _
n= 1880 n =463
No. of operations No. of Total no. of 0 0
performed annually institutions AVSO0s (90 '/6) (66 /;3}
1-4 48 (84%) 109 (46%)
59 4 (7%) 25 (11%)
10 or more 5 (9%) 99 (42%)
Toual 57 233 . Arimura S, Seki M, Sasaki K, Takai H, Matsuhama M, Kunihara T, Okita Y, Takanashi S, Komiya T, Yaku H, Okabayashi H, Takemura H, Arai
Institutions that responded to the secondary questionnaire H, Sawazaki M, Matsui Y, Shiiya N. A nationwide survey of aortic valve surgery in Japan: current status of valve preservation in cases

AVSO aortic valve-sparing operation with aortic regurgitation. Gen Thorac Cardiovasc Surg. 2017 Aug;65(8):429-434.



European Journal of Cardio-Thoracic Surgery 3022, 62(4), ezacdlo ORIGINAL ARTICLE
https://doiorg/ 1001053 /ejcts/ezacdlé  Advance Access publication 13 August 2022

Cite this article as: Girdauskas E, Petersan |, Balaban . Herrmann E, Bawer T, Beckmann A et ol Outcomes of aortic valve repair: early results from the German Aortic
Vahe Registry. Bur | Cardicthorac Surg 2022 doi:10.1093/ejcts/ezacd16.

Outcomes of aortic valve repair: early results from the German Aortic
Valve Registry

Evaldas Girdauskas (® *P* Johannes Petersen © 2 Umniye Balaban®9, Eva Herrmann @ <9, Timm Bauer®,
Andreas Beckmann', Raffi Bekeredjian®, Stephan Ensminger ( ", Christian Frerker', Helge Mélimann/,
Thomas Walther ( * and Sabine Bleiziffer @'

* Department of Cardicvascular Surgery, University Heart & Wascular Center, University Bedical Center Hamburg-Eppendorf, Hamburg, Germany
* Department of Cardiothoracic Surgery, Augsburg University Hospital, Augsburg, Germany

* Institute of Biostatistics and Mathematical Modelling, Goethe University, Frankfurt, Germany

4 German Center for Cardiovascular Research, DZHE, Partner Site Rhine-Main, Mainz, Germany

* Medizinische Klinik |, Department of Cardiology, University of Giessen, Giessen, Germany

' German Society for Thoraoic and Cardiovascular Surgery, Langenbeck-Virchow-Haus, Berlin, Germany

* Department of Cardiclogy, Robert-Bosch Hospital, Stuttgart, Germany

" Department of Thoracic and Cardiovascular Surgery, University Medical Center Schleswig-Holstein, Libeck, Germany
" II. Department of Medicine, University Medical Canter Schleswig-Holstain, Libeck, Germany

! Medizinische Klinik |, 5t.-Johannes-Hospital Dortmund, Dortmund, Germany

* Department of Cardiac Surpery, Goethe University Hospital, Frankfurt, Germany

" Clinic fior Thoracic and Cardiovascular Surgery, Herz- und Diabeteszentrum MEW, Bad Oeynhausen, Germany

* Corresponding author. Department of Cardiothoracic Surgery, Augsburg University Hospital, Stenglinstr. 2, 86156 Augsburg, Germany. Tel +45-B21-4002672; fax:
+43-821-400172677; e-mail: evaldas girdauskas{@uk-augsburg de (E. Girdauskas)

Recenved 12 February 2022; recemved in revised form 26 July 2022; accepted 2 August 2022

METHODS: A total of 2327 patients with AR (mean age 55.2 £15.0 years, 76% men), who undenwent AV repair/AV-sparing root surgery
between 2011 and 2015 (i.e. 5% of 42 868 AV surgery patients enrclled in the German Aortic Valve Registry during the same period) were
included. Study cohort was subdivided according to the technigue of AV repair: isolated AV repair without root surgery (group 1) (n=914),
AV-sparing root surgery (i.e. reimplantation or remodelling) without cusp repair (group Il) (n=1077) and AV-sparing root surgery (i.e.
reimplantation or remodelling) with simultaneous cusp repair (group Ill) (n=334). Primary end point was 1-year survival after AV repair/
AV-sparing root surgery. Secondary end points were freedom from cardiac adverse events and freedom from AV reinterventions at 1-year

follow-up.

*  Girdauskas E, Petersen J, Balaban U, Herrmann E, Bauer T, Beckmann A, Bekeredjian R, Ensminger S, Frerker C, Mélimann H, Walther T,
Bleiziffer S. Outcomes of aortic valve repair: early results from the German Aortic Valve Registry. Eur J Cardiothorac Surg. 2022 Sep

2;62(4):ezac416.
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THE SOCIETY OF THORACIC SURGEONS ADULT CARDIAC SURGERY DATABASE:
UPDATE ON OUTCOMES AND RESEARCH

STS Adult Cardiac Surgery Database: 2021  [® cneck for updatos|

Update on Outcomes, Quality, and Research

Michael E. Bowdish, MD, MS, Richard S. D'Agostino, MD, Vinod H. Thourani, MD,
Thomas A. Schwann, MD, Carole Krohn, MPH, BSHN, Nimesh Desai, MD,
David M. Shahian, MD, Felix G. Fernandez, MD, MSc, and Vinay Badhwar, MD

Expanded Aortic Root Surgery (STS-ACSD; 2017-2021)

14513

12,505 3:\‘?./‘

. A total of 21.4% had a valve-sparing aortic root replacement,
f’/’/\/ and 76.61% had a composite valve-graft conduit (mechanical,
//——/ 58.1%; and bioprosthetic, 18.5%).

Year of Surgery

Valve Sparing - All Majot Root Recon® wrsa'Wheat Procedure aeanlvera

Bowdish ME, D'Agostino RS, Thourani VH, Schwann TA, Krohn C, Desai N, Shahian DM, Fernandez FG, Badhwar V. STS Adult Cardiac
Surgery Database: 2021 Update on Outcomes, Quality, and Research. Ann Thorac Surg. 2021 Jun;111(6):1770-1780.
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The Society of Thoracic Surgeons Adult (R Gheck or upastes

Cardiac Surgery Database: 2024 Update on

National Trends and OQutcomes

Alexander Iribarne, MD, MS,' Brittany Zwischenberger, MD,*

). Hunter Mehaffey, MD, MSc,? Tsuyoshi Kaneko, MD,"

Moritz C. Wyler von Ballmoos, MD, PhD,” Jeffrey P. Jacobs, MD,E' Carole Krohn, MPH, BSN,’
Robert H. Habib, PhD,” Niharika Parsons, MD, MSHI,” Vinay Badhwar, MD,” and

Michael E. Bowdish, MD, MS®
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3 . g '] driven by significant increases in both isolated
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& —— e — £ aortic root surgery as well as surgery of the
ascending aorta and/or arch (Figure 4B). Aortic
o T 1 /] L] . -
2is 1% 3 N Ma: e e e e N G e root operations increased by 15.3% from the
ik . year prior, and growth occurred both in

composite aortic root surgery (17.2%) as well as

FIGURE & [A) Concomitant atrial fibrillation (AF) treatments over time and concomitant surgical ablation over time by . i
valve-sparing aortic root surgery (33.9%)

procedure type. (B) Trends in ascending aortic surgery over time and aortic root procedural trends over time, including
composite graft (left-sided y-axis) and valve-sparing aortic root replacement (VSRR) (right-sided y-axis). (AVR, aortic valve
replacement; CABG, coronary artery bypass grafting; LAAQ, left atrial appendage occlusion; MVr, mitral valve repair; MVR,
mitral valve replacement; SA, surgical ablation.)

Iribarne A, Zwischenberger B, Hunter Mehaffey J, Kaneko T, Wyler von Ballmoos MC, Jacobs JP, Krohn C, Habib RH, Parsons N, Badhwar
V, Bowdish ME. The Society of Thoracic Surgeons Adult Cardiac Surgery Database: 2024 Update on National Trends and Outcomes. Ann
Thorac Surg. 2025 Jun;119(6):1139-1150..
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Aortic valve fenestration: respect it or fix it?

DISCUSSION
Nathanael Shraer (® **, Pouya Youssefi®, Jean-Luc Monin® Alain Berrebi®, Leila Mankoubi® Milena Noghin®,
Mathieu Debauchez® and Emmanuel Lansac® Analysis of the results of this study emphasizes that almost 80%
of patients with Al, irmespective of their aorta phenotype, have a
: I;'Epalrtamem of Clrd;af;i.lt:';nﬁﬁ'g. -:_nstituEﬂMll:.lrtuaIEte. r;LDEFG;ﬁE Faris, France rapaml::-la Wh&| whether '|;hw have AV fenestrations or not.
N o of CaBrean roaric Srceny, PRiE Sttt AV fenestrations are a constitutional abnormality that can over

“ Department of Cardiovascular and Thoracic Surgery, Pitis-Salpétrigre APHP Hospital, Paris, France
time become pathological and contribute to the mechanism of

'Fﬁ;ﬁz:ﬁding author. Department of Cardiac Pathology, Institut Mutualiste Montsouris, Paris, France. Tek +33 (0) 1 56 61 67 8%; e-mail: nathanzel monnier@imm.{ Al h-E'il'iE PFE'SEFIt mn-stl':.-' in D’iEUSpid valves and in over a third of
cases of isolated Al phenotypes. Furthermore, of the 39 patients
Received 17 Movember 2027; received in revised form 25 March 2022; accepted 14 April 2022 who had fixed fenestrations, the majﬂri'q.r had the isolated Al
phenotype (n=20, 51.3%), indicating that fenestrations were
more severe in isolated Al, a phenotype in which fenestrations
were also more distributed than in other phenotypes. Moreover,

Shraer N, Youssefi P, Monin JL, Berrebi A, Mankoubi L, Noghin M, Debauchez M, Lansac E. Aortic valve fenestration: respect it or fix it?
EurJ Cardiothorac Surg. 2022 Jun 15;62(1):ezac263.
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REVIEW ARTICLE

Aortic valve repair for aortic regurgitation and preoperative
echocardiographic assessment

Takashi Kunihara'

Received: 20 July 2018 / Accepted: 1 August 2018
©The Japan Society of Ultrasonics in Medidne 2018

All AR lesions can theoretically be
repaired, although some lesions are still
challenging and long-term durability 1s

unclear.

Kunihara T. Aortic valve repair for aortic regurgitation and preoperative echocardiographic ass

essment. ) Med Ult

rrrrr (2001). 2019
Jan;46(1):51-62.
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WHAT WE SHOULD DO?? > INDICATI\“,L

Introduction

Because both mechanical and biological aortic valve
replacement (AVR) have major advantages and disad-
vantages, aortic valve-preserving surgery (AVP) has
emerged as an attractive alternative surgical interven-
tion for relatively young patients with aortic regurgta-
tion (AR) or aortic root dilatation with or without AR.|
This review presents a comprehensive overview of the
natural history of these patients and the impact, cur-
rent status, and recent advances in AVP.

£

AN » ” -

Figure 1 The skeleton of the root. The aortic valve apparatus can be
simply described as a cylinder inserted into the root and constituted of
two rings, the sino-tubular junction at the top (black) and the virtual
basal ring at the bottom (grey), connected by the fibrotic insertion
of the aortic cusps (corresponding to the three commissural posts)
(yellow)

Kunihara T. Current trends in aortic valve-preserving surgery. Asian Cardiovasc Thorac Ann. 2021 Jun;29(5):443-456.
De Paulis R, Chirichilli I, de Kerchove L, Della Corte A, El Khoury G, Michelena Hl, Salica A, Schafers HJ. Current status of aortic valve
repair surgery. Eur Heart J. 2025 Apr 15;46(15):1394-1411.



WHAT WE SHOULD DO?? (aortic part)

Recommendation Table 12: Chronic aortic diseases: root and ascending aorta

Recommendations Level” |Ref

Surgery for an ascending aortic aneurysm located at the root or tubular tract, either with TAV or BAV, is

recommended when the maximum aortic diameter is =55 mm. [333,334)
Surgery for BAV-related aortopathy with ‘root phenotype’ is recommended when the maximum aortic

diameter is > S0mm. [2, 84-87,335]
Surgery for TAV-assodated aneurysms with ‘root phennype‘shmld be considered when the maximum (67, 336-328]

aortic diameter is =50 mm in a low-surgical -risk setting

In patients with low surgical risk® and ‘ascending phenotype’ dilatation, both with TAV and BAV, surgical
treatment should be consdered when the maximum aortic diameter i >52 mm.

In patients with low surgical risk and ‘ascending phenotype’ BAV-related aortopathy, surgery should be
considered ata maximum diameter =50 mm if any of the following is present:
age <50 years

short gtature (<169 m)'

ascending aortic length »11 cm#

aortic diameter growth rate » 3 mm/year

family history of the acute aortic syndrome

aortic coarctation

refractory hypertension

shared decison with the patient”

concomitant non-aortic vale cardiac surgery

In patients with non-syndromic TAV with ‘ascending phenotype’,ina Im-nrgicalfisksetﬁrg,ﬂsulgery
may be considered at a maximum diameter =50 mm if any of the following is present:

age <50 years

short gtature (<1.69m)’

ascending aoic length =11 an#

aortic diameter growth rate » 3 mm/year

refractory hypertension

shared decision with the patient”

Surgery for aortic dilatation in TAV patients undergoing non-aortic valve cardiac surgery should be con-
sidered at a root or ascending diameter »50 mm.

Surgery for aortic dilatation in patients undergoing aortic vahe surgery should be considered at a roat or
ascending diameter =45 mm.

Surgery for aortic root dilatation in patients undergoing surgery for ascending aortic aneurysm should be
corsidered atan aortic root diameter =45 mm.

In patients with young age, afamily history of the acute type A aortic dissection or known HTAD who are
undergoing ascending replacement. a lower threshold than 45 mm may be consdered for concomitarnt
rootreplacement on an individual basis.

*Class of recommendation.

“Level of evidence.

“References.

YBased on both individual patient's comaerbidities (see footnote €) and the centre's experience with the required surgery [141, 339].

“Because the 52.5-/53-mm threshold corresponded to an increase in risk of acute aortic events from <1% to 4-5% [340, 341] a predicted perioperative mortality
<3% justifies the surgical indication.

For 1.50-m height, a 50-mm diameter corresponds to 13 cm?/m of ascending cross-sectional area-to- height ratio, which is assodated with an increase in risk of
acute aortic events [341]; for 1.69m height, 13 an®/m comesponds to 53 mm.

Epeasured with the centreline method from the aortic annular plane to the brachiocephalic trunk wsing CTA-s@n [196, 336]

"Considering the patient's lifestyle, cccupation, compliance with medical therapy and surveillance, psychological aspects.

BAV: bicuspid aortic valve; CT: computed tomography; HTAD: heritable thoradc aortic diseass; TAV: tricuspid aortic vahe.

Aortic diameter
* >55mm

* >50-52mm

* >45mm

More aggressive in BAV,

“root phenotype”, risk
factors presence

Authors/Task Force Members; Czerny M, Grabenwéger M, Berger T, Aboyans V, Della Corte A, Chen EP, Desai ND, Dumfarth J, Elefteriades JA, Etz CD, Kim KM,
Kreibich M, Lescan M, Di Marco L, Martens A, Mestres CA, Milojevic M, Nienaber CA, Piffaretti G, Preventza O, Quintana E, Rylski B, Schlett CL, Schoenhoff F,
Trimarchi S, Tsagakis K; EACTS/STS Scientific Document Group; Siepe M, Estrera AL, Bavaria JE, Pacini D, Okita Y, Evangelista A, Harrington KB, Kachroo P,
Hughes GC. EACTS/STS Guidelines for Diagnosing and Treating Acute and Chronic Syndromes of the Aortic Organ. Ann Thorac Surg. 2024 Jul;118(1):5-115.



Heritable thoracic aortic disease

Recommendation Table 16: Heritable thoracic aortic disease

Recommendations

Class®

Level®

Ref*

Marfan syndrome

In patients with Marfan syndrome, surgery
on the aortic root or ascending aorta is rec-
ommended at a diameter of >50 mm.

In patients with Marfan syndrome and
high-risk features,* surgery on the aortic
root or ascending aorta should be con-
sidered at a diameter of »45 mm.

In patients with Marfan syndrome with-
out high-risk features with a high likeli-
hood of undergoing valve-Spaing aortic
root replacement and very low surgical
risk, surgery on the aortic root or ascend-
ing aorta may be considered at a diame-
ter of >45 mm when performed by an
experienced aortic team.

b

Sooner when
syndromic or
heritable

[374, 375

[374, 375

Loeys-Dietr syndrome

In patients with Loays-Dietz syndrome,

indication for surgery is recommended

based on the specific genetic varant,

aortic diameter, aortic growth rate, famity c
history, history of anrtic events, patient

age and other individual patient-related

factors and discussed by a multidisdpli-

nary aoric team.

In patients with Loays- Dietz syndrome
attributable to a pathogenic varantin
TGFBRT or TGFBR2, surgery on the aortic c =
root or ascending aorta is recommended
ata diameter of =45 mm.

In patients with Loays- Dietz syndrome
attributable to a pathogenic variantin

TGFERT and high-risk features,* surgery 1ib c
on the aortic root or ascending aorta
may be corsidered at a diameter of

=A0mm

In patients with Loeys-Dietz syndrome
attributable to a pathogenic varantin
TGFBRZ and high-risk features,* surgery
on the aortic root or ascending aorta
should be considered at a diameter of
=40mm.

In patients with Loays- Dietz syndrome
attributable to a pathogenic varantin
TGFB3, surgery on the aortic oot or 1k c -
ascending aorta may be considered ata
diameter of 250 mm.

In patients with Loays- Dietz syndrome
attributable to a pathogenic variantin
SMAD3, surgery on the aorticroot ar lla C -
ascending aorta should be considered at
adiameterof =45 mm.

In patients with Loeys-Dietz syndrome
attributable to a pathogenic varantin
TGFBR1, TGFERZ or SMADI, surgery to 1l c
replace the intact aortic arch, descending
aorta or abdominal aorta at a diameter of
= 5mm may be considered.

In patients with Loays- Dietz syndrome
attributable to a pathogenic varantin
SMADZ or TGFB2, surgery on the aartic 1k c -
root or ascending aorta may be consid-
ered at a diameter of =45 mm._

“Class of recommendation

b evel of evidence

“References.

*For Marfan syndrome: family history of aortic dissectior; aortic growth 0.3
cmfy; diffuse aortic root and ascending aortic dilation, marked vertsbral arte-
rial tortuosity.

*For Loeys- Dietz syndrome: certain spedific pathogenic variants (R528H/C in
TGFBRZ); women with TGFBR2 and small body size; severe extra-aortic fea-
tures (ie, cranicsynostosis, deft palate, hypertelorism, bifid wula, marked
arterial tortuosity, widened scars and tRrslucent skinf &mily historyof aortic
disection, espedally at young age or aortic diameter <4.5cm; aortic growth
rate »03 omfy.

TAD: thoracic aortic disease

Non-syndromic heritable thoracic aortic disease.

Recommendation Table 17: Chronic aortic diseases: non-
syndromic heritable thoracic aortic disease

Recommendations Class® Level® |Ref

In patients with HTAD attributable to a
pathogenic variant in ACTAZ2, surgery on the
aortic root or ascending aorta should be
performed at a diameter of >45 mm.

lla c -

In patients with HTAD attributable to a
pathogenic variant in ACTAZ2 and high-risk
features,* surgery on the aortic root or b C -
ascending aorta may be considered at a
diameter of >42 mm.

In patients with HTAD attributable to a
pathogenic variant in‘ PRKG1, surgery onthe b c
aortic root or ascending aorta may be con-
sidered at a diameter of >42 mm.

In patients with HTAD attributable to a
pathogenic variant in PRKG1 and high-risk
features,* surgery on the aortic root or lib C -
ascending aorta may be considered at a
diameter of >40 mm.

In patients with HTAD attributable to a
pathogenic variant in MYLK or MYH11, sur- b c
gery on the aortic root or ascending aorta

may be considered at a diameter of >45 mm.

2Class of recommendation.

Blevel of evidence.

“References.

*Family history of type A aortic dissection in the setting of no or minimal
aortic dilation, aortic growth rate >0.3 cm/y.

HTAD: heritable thoracic aortic disease.

e Authors/Task Force Members; Czerny M, Grabenwéger M, Berger T, Aboyans V, Della Corte A,
Chen EP, Desai ND, Dumfarth J, Elefteriades JA, Etz CD, Kim KM, Kreibich M, Lescan M, Di Marco L,
Martens A, Mestres CA, Milojevic M, Nienaber CA, Piffaretti G, Preventza O, Quintana E, Rylski B,
Schlett CL, Schoenhoff F, Trimarchi S, Tsagakis K; EACTS/STS Scientific Document Group; Siepe M,
Estrera AL, Bavaria JE, Pacini D, Okita Y, Evangelista A, Harrington KB, Kachroo P, Hughes GC.
EACTS/STS Guidelines for Diagnosing and Treating Acute and Chronic Syndromes of the Aortic
Organ. Ann Thorac Surg. 2024 Jul;118(1):5-115.



THERAPEUTIC OPTIONS

Aortic root

Recommendation Table 22: Therapeutic options: aortic root

Recommendations

For aortic dilatations and aneurysms

turally diseased aortic valve, replace-
ment of the aortic valve and sinuses

tion (modified Bentall operation) is
recommended.

involving the aortic root with a struc-

with coronary ostia direct reimplanta-

Valve-sparing root replacement
should be considered for patients
with a non-diseased tricuspid aortic
valve and dilated root, especially

rienced surgeons.

young patients, if performed by expe-

Ref*

[559-561]

Valve-sparing root replacement may
diseased bicuspid aortic valve and

with specific expertise in aortic valve
repair.

be considered for patients with a non-

dilated root if performed by surgeons

b

(562, 563)

e Authors/Task Force Members; Czerny M, Grabenwaoger M, Berger T, Aboyans V, Della Corte A, Chen EP, Desai ND, Dumfarth J, Elefteriades JA, Etz CD, Kim KM, Kreibich M,

Lescan M, Di Marco L, Martens A, Mestres CA, Milojevic M, Nienaber CA, Piffaretti G, Preventza O, Quintana E, Rylski B, Schlett CL, Schoenhoff F, Trimarchi S, Tsagakis K;
EACTS/STS Scientific Document Group; Siepe M, Estrera AL, Bavaria JE, Pacini D, Okita Y, Evangelista A, Harrington KB, Kachroo P, Hughes GC. EACTS/STS Guidelines for
Diagnosing and Treating Acute and Chronic Syndromes of the Aortic Organ. Ann Thorac Surg. 2024 Jul;118(1):5-115.
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WHAT WE SHOULD DO??
e o e

AV surgery is recommended in symptaomatic patients

with severe AR regardiess of LV function ' --
AV surgery is recommended in asymptomatic

patients with severe AR and LVESD =50 mm or

LVESDi =25 mn#m][ﬁpeclﬂyh patients with small

body size (BSA <1.68 m’)] or resting

LVEF <50% 26338231233, 234

AV surgery is recommended in symptomatic and
c

asymptomatic patients with severe AR undergoing
CABG or surgery of the ascending aorta.

AN repair should be considered in selected patients
with severe AR, at experienced centres, when
durable rﬁuhmw.w

AN surgery may be considered in asymptomatic patients

=73 mmim? PR o | VESVT w45 mbim®

[especially n patients with small by sze (BSA

<168 m*)} 7" or resting LVEF <55%, if the surgical

risk i low.

Valve-sparing aortic root replacement is

recommended in young patients with aortic roat

dilatation at experienced centres, when durable

results are expected *7-350-53255

When AV surgery is indicated and the predicted '

surgical risk is low, replacement of the aortic roat or

ascending aorta should be considered if the masdimal

with severe AR and LVESDH

TAVI may be considered for the treatment of severe
AR in symptomatic patients ineligible for surgery
according to the Heart Team, if the anatomy is
mmw

diameter is =45 mm.”

valvular ¢

E R XY hSpen
NapBoxapospy! @ Tafpatoc
Inmocpecziou ABnviay
«FYTUPONM KARKIOXFIPOYPIINM 20750

56 anepPplov 2025

Spdluios SINA srowdalil

Praz F, Borger MA, Lanz J, Marin-Cuartas M, Abreu A, Adamo M, Marsan NA, Barili F, Bonaros N, Cosyns B, De Paulis R, Gamra H,
Jahangiri M, Jeppsson A, Klautz RJIM, Mores B, Pérez-David E, PGss J, Prendergast BD, Rocca B, Rossello X, Suzuki M, Thiele H, Tribouilloy
CM, Wojakowski W; ESC/EACTS Scientific Document Group. 2025 ESC/EACTS Guidelines for the management of valvular heart disease.

Eur J Cardiothorac Surg. 2025 Aug 2;67(8):ezaf276.
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EXPEer LS In_expert centers::

l - If an expert says it can't be done, ﬁ
= get another expert.
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TABLE 4 Follow-up data.

Climical follow-up (n=130)

Duration dinical follow-up {years) BT (6.2-129)
Status at follow-up
Alive 100 {76%)
Diead 18 {14%)
. . Reaperated 15 {12%}
@ e oL poe Twenty-ﬁve year experlence F.-Eup-ﬂ'.l.t-uﬂ and dead 3 (0%
OPEN ACCESS with aortic va lve-spa ring root e L
Clinical follow-up—alive and not reoperated (n= 100)
Luca Paclo Watert, replacement in a single Dusatian dlinical follow-up {years
European Hospital, ltaly . NYHA Functional class B2 (6.1-113)
REVEWED BY teaching center I T 3 )
Tirm Kaufeld, . , E , , .
Hannover Medical School, Germany . Conclusion: David operations can be performed with excellent perioperative and 15 (15%)
Wadirmir Uspenskiy, Juri Sromicki *, P 1:' f “ ' .A.USHR 2 (%)
Almazov National Medical Research Centre, Matthias Greutrm -year follow-up outcomes in centers not running large -programes.
Russla Carl A M ’1P |.7R . MNYHA LY [ (03]
“CORRESPONDENCE a; t_-:_s' Estlrels;, aubE. Conclusion S TTE follow-up—alive and not reoperated (n = 100)
Juri 5 icki :
o omicki@usz.ch and fomas Hotubec Duration TTE follow-up (years) 72 (4.3-10.7)
Department of Cardiac Surgery, Univers . . .
"These authors share last authorship "Liul'-.r:urlr'r'l."ll of Cdrumlogy.gU'lfvurmy Z DES-P‘HE tﬂ-]_ng a L&chﬂltﬂ”}' dfﬂjﬂ ['Id_‘l_ﬂg Pm{fdu.t'f‘ AVSER LlE.L[IE Aartic regurgitation
SPECIALTY SECTION "Lluudrln'l::ll of Cardiovascular Surgery, ) " Mone [ﬂ.] 1% “gﬁ,:,
This article was submitted 1o Heart Surgery, a /(4% Germany the David operation can be performed safely in mid-volume centers Trivial (1) 35 [15%)
Preoperative data with excellent perfoperative and 10-year follow-up outcomes. The Mild {2 37 (37%)
results presented in this study may justify the use of AVSRR- I Mosderate {3) 3 (%)
Between February 1996 and November 2019, 131 patients (18%  surgery in well evaluated younger patients in centers where only a Severe [4] 0 ir)
female) underwent AVSRR using the David technique by atotal of 17 pandful of cases are performed yearly. However, being a time- i:ﬁ;.[m Bl ek
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Mild () 23 {18%) Reoperation free survival after AVSRR with 95% confidence-interval.
Maderate (3) B 50 (39%) Annulus (mm) S
B 2 Aortic root {mm) M4
LV-Diamete Ascending aorta (mm) 33x4d
LVESD (mm} ELE S
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ELSEVIER Table 2. Study end points for each tertile in both study cohorts

Tertile
1 2 3
Is Aortic Vah | ;:nd Emini%m 6 (18) 5 (15) 1(3) )
Learni In-hospiel mortality 0 1 0
Myocardial infarction 0 0 0
Tarek Malas, MDCM, | Reopening for bleeding 3 2 1
Permanent pacemaker insrtion 3 1 0
Marc Ruel, MD, M Intraoperative AV re-exploratdon 0 0 0
Gebrine Fl K Cerebrovakoular accident L] 1 L]
Efficiency end point, minutss
“ Division Aortic crossdamp time TS0 2070 T35.07 = 3000 2003 & 421
b Division o i 205 + 55.89 186,09 + 53.05 165.56 + 4?.11
“ Diwision of (
. 2 (65) 0 (0) 0 (0) J
T 0 () 0 (0)
24 (72) 19 (57) 16 (47
Results: Early mortality was < 1% in both cohorts. In cohort A, a total 18 (54) 13 (38)
' 2 a)
P=0.05).In cuhnrt B 20 safaty a\rants nt:currad In 18 patlants with a 0 0
trend toward reduction of incidence over tertiles (20%, 12%, and 8%, in ; ?
T1, T2, and T3, respectively; P = 0.14). aortic crossclamp and car- 0 1
diopulmonary bypass times decreased signiﬁcantly after T2 in cohort A 0 0
and T1 in co ' ywa 8172 * 34.26 B3.12 = 32.25
- v 10 (20) 4(8)
Conclusi > caLy )
In21
! 48 (96) 46 92)]
In AVL, wete - B = ———— po—
improved mﬂ:l expmmm and e:EEmr:y was consistent over 13 (26) 20 (40)

time. AVr is safe and reproducible and appeas w have a
learning curve of approximately 40-60 cases.

Malas T, Saczkowski R, Sohmer B, Ruel M, Mesana T, de Kerchove L, El Khoury G, Boodhwani M. Is Aortic Valve Repair Reproducible?
Analysis of the Learning Curve for Aortic Valve Repair. Can J Cardiol. 2015 Dec;31(12):1497.e15-22.
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Cardiac valve surgery—the “French correction”

Alain Carpentier, M.D., Paris, France
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Valve Repair = Ring Annuloplasty + Leaflet Reconstruction {001 M g=le(e]s i3 dgi [a o]}l
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AORTIC ROOT- HISTORY

Personaized Extoroal Acrtic Root Suppaet)

Valve-sparing aortic root surgeries. Figure reproduced from Buratto E.,
Konstantinov I.E. Valve-sparing aortic root surgery in children and adults with
congenital heart disease. J. Thorac. Cardiovasc. Surg. 2021, 162, 955-962.



AORTIC ROOT

+ annuloplasty

C  Yacoub procedure

c A A y,
Q N AE E I O FIGURE 7. Reduction and stabilization of the delated annulus to normal adult size with an internal rigid annuloplasty ring (A) and external annuloplasty

suture (B) and annuloplasty band (C). HAART, Hemispherical aortic annuloplasty reconstructive technology. Reproduced with permission from Konstanti-
N O z O K O M E I O nov IE, Zubritskiy A. Do we all need to learn aortic valve repair the HAART way? J Thorac Cardiovasc Surg 2024;167(3):c74-¢75.

*  Schafers HJ, Konstantinov IE. Surgical anatomy of aortic root: Toward precise and durable aortic, neo-aortic, and truncal valve repairs. J Thorac Cardiovasc Surg. 2025 May;169(5):1287-1295.
e Valve-sparing aortic root surgeries. Figure reproduced from Buratto E., Konstantinov I.E. Valve-sparing aortic root surgery in children and adults with congenital heart disease. J. Thorac. Cardiovasc. Surg. 2021, 162, 955-962.




HAART internal ring

annuloplasty, 2012
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" Aortic Valve Repair Technologies

HAART 300 ™ Aortic Annuloplasty Device

HAART 200 ™ Aortic Annuloplasty Device




AORTIC VALVE GEOMETRY

Cross Sectlonal Area at Valve Base
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...........................................................

Diastole Systole

4.7% Systolic Increase in Area

Crooke PS, et al. Design Characteristics of a Three-Dimensional
Geometric Aortic Valve Annuloplasty Ring. Innovations 2013;8:364-370.



HAART 300 RING STRUCTURE AND SIZES

AART300-topvie§v-1-1024x7]o

Circumfere

—
-

nce

' (mm)
-~ — “ : 19 15.5 23.0 60
“Non (T mm
Coronary el B i
21 17.0 25.0 67
120 | W
‘ ‘ mm
“I- 23 185  27.5 73
; ‘! mm
: 25  20.0 30.0 79
mm
 titanium covered with Dacron cloth
2.3 elliptical base geometry
. L. . * Rankin JS, et al. A refined hemispheric model of normal human aortic valve
e 3 equ1dlstant subcommissural pOStS and root geometry. J Thorac Cardiovasc Surg. 2013 Jul;146(1):103-108.
4 10 d t d t ﬂ * Crooke PS, et al. Design Characteristics of a Three-Dimensional Geometric
Cgrec outward post Larc Aortic Valve Annuloplasty Ring. Innovations 2013;8:364-370.

* https://www.corcym.com/devices/aortic



HAART 200 RING STRUCTURE AND SIZES

A _ \ I
BAV - HAART over CT [ Circumfere
| (mm)
'
11
\‘ [
H=Y; size ‘ :
\‘ I 3
‘1 23 72
| ) - mm
. 25 78
> {’. mm
titanium covered with Dacron cloth
1 80 degl‘ees COIlﬁgllI'atiOH * Rankin JS, et al. A refined hemispheric model of normal human aortic valve
and root geometry. J Thorac Cardiovasc Surg. 2013 Jul;146(1):103-108.
10 degree Outward pOSt ﬂare * Mazzitelli D, at al. A Regulated Trial of Bicuspid Aortic Valve Repair
Smaller CiI'CUlaI' ValVe geometry drawing the Supported by Geometric Ring Annuloplasty. Ann Thorac Surg

= 2015;99:2010—6.
leaﬂets toward the mldllne *  https://www.corcym.com/devices/aortic



TECHNICAL DETAILS
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-

’ ’ Cabrol-like pledgated horizontal

| f mattress sutures

‘-- M » U Tip of the post below pen

" o e markings of the subcommissural

* No contact between the triangles I

\\\ device and the leaflets ' Subvalvular position
e, Y / e 2 per sinus for TAV ' No contact between the device

i ‘ * 3in non-fused sinusand 4 and the leaflets
in fused sinus for BAV

* https://www.corcym.com/devices/aortic
* Rankin JS, et al. Aortic valve repair using geometric ring annuloplasty. Operative Techniques in Thorac Cardiovasc Surg. 2021;26(2):173-188.




. Mazzitelli D, Fischlein T, Rankin JS, Choi YH, Stamm C, Pfeiffer S, Pirk J, Detter C, Kroll J,
Beyersdorf F, Griffin CD, Shrestha M, Nébauer C, Crooke PS, Schreiber C, Lange R. Geometric
ring annuloplasty as an adjunct to aortic valve repair: clinical investigation of the HAART 300
device. Eur J Cardiothorac Surg. 2016 Mar;49(3):987-93.

. Jasinski M, Deja M, Kosiorowska K, Gocol R, Rankin S. Internal aortic annuloplasty
remodeling ring in bicuspid aortic valve repair: different phenotypes. Multimed Man
Cardiothorac Surg. 2022 Aug 22;2022. doi: 10.1510/mmcts.2022.039.

Jawitz OK, Raman V, Anand J, Bishawi M, Voigt SL, Doberne J, Vekstein AM, Weissler EH,
Turek JW, Hughes GC. Aortic valve repair with a newly approved geometric annuloplasty
ring in patients undergoing proximal aortic repair: early results from a single-centre
experience. Eur ) Cardiothorac Surg. 2020 Jun 1;57(6):1137-1144.

. Mazzitelli D, Stamm C, Rankin JS, Nébauer C, Pirk J, Meuris B, Crooke PS, Wagner A,

Beavan LA, Griffin CD, Powers D, Nasseri B, Schreiber C, Hetzer R, Lange R.
Hemodynamic outcomes of geometric ring annuloplasty for aortic valve repair: a 4-
center pilot trial. ) Thorac Cardiovasc Surg. 2014 Jul;148(1):168-75.



IN OVERAL TECHNICAL BENEFIT

Accurate Leaflet Based Sizing No Deep Root Dissection Standardized Leaflet Repairs

Leaflet free-edge measurements determine the Save time and avoid the deep root dissection Devices recruit the leaflets towards the midline

normal annular dimension for improved leaflet and coronary reimplantation when not indicated and provide a stable base for reproducible
coaptation leaflet reconstruction

https://www.corcym.com/devices/aortic



AORTIC VALVE LEAFLETS RECONSTRUCTION

Cusp plication Triangular resection Trusler stitch

Free edge resuspension Patch repair Subcommissural annuloplasty

Yang LT, Michelena HI, Maleszewski JJ, Schaff HV, Pellikka PA. Contemporary Etiologies, Mechanisms, and Surgical Approaches in Pure
Native Aortic Regurgitation. Mayo Clin Proc. 2019 Jul;94(7):1158-1170.

Youssefi P, Lansac E, Zacek P, Berrebi A, Czytrom D, Mankoubi L, Noghin M, Diakov C, Monin JL, Debauchez M. Aortic valve repair—
“Pearls and Pitfalls”. J Vis Surg 2020;6:36.
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Algorithm to repair a regurgital
eazy with good chance of satis
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Table 3 Goal-directed pre-repair transoesophageal
echocardiogram assessment

Pre-repair qualitative Pre-repair quantitative

features parameters

* Valve morphology (i.e. BAV, TAV, + Annulus measurement
etc.) -

* Cusp systolic mobility .

Sinus of Valsalva measurement
Sino-tubular junction

* Cusp thickening measurement

Type |
Normal cusp motion with FAA dilatation or cusp perforation Type ll Type lil
Al Class
Cusp Cusp
la Ib le Id Prolapse Restriction
73
[ /
/
Mechanism ) g 2
Prolapse
Repair
Aortic Valve E ) Leaflet
i STJ ing: Patch Repair || * Freemargin Repair
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Diastole

BAV Aortopathy
Dilatation phenotypes

Extended phenotype

(Variable %)

Ascending phenotype
(70%)

Root phenotype
(20%)

Are npErowen.

* Cusp calcification *» Cusp geometric height
Cusp effective height
» Cusp retraction » Coaptation length

Specific BAV parameters

» Cusp prolapse .

* Cusp perforation

Specific BAV features

» BAV phenotype (fused,
two-sinus, forme fruste)

* Symmetry assessment
(non-fused cusp angle)

* Presence of raphe
» Raphe calcification
* Raphe free-edge retraction

* e raulls K, Lniricnii 1, ae kercnove L, Della Corte A, El Khoury G, Michelena Hl, Salica A, Schafers HJ. Current status of aortic valve repair surgery. Eur Heart J. 2025 Apr 15;46(15):1394-1411.

*  Guo MH, Boodhwani M. Aortic Valve Repair: From Concept to Future Targets. Semin Thorac Cardiovasc Surg. 2019 Winter;31(4):650-655.



PREOPERATIVE ASSESSMENT

Variability of repairable bicuspid aortic valve phenotypes: towards |
an anatomical and repair-oriented classificationt e

Laurent de Kerchove®*, Stefano Mastrobuoni® Lennart Froede®, Saadallah Tamer®, Munir Boodhwani®,
Michel van Dyck®, Gebrine el Khoury® and Hans-Joachim Schifers”
Symmetry of Fused BAV
Commissural Angle of the Non-fused Cusp

Type A Type B Type C ; . ;
Symmetric Asymmetric  Very Asymmetric Smeleal Asymmetrical Very Asymmetrical
Nonfunctional
Commissure /‘\ /\
Height . v

Raphe Fusion
Length

Commissural

Orientation (angle)
LN 140-159° 120138 (2si5rrmnc O
140°-159° 120°-139°

160°-180"°

* de Kerchove L, Mastrobuoni S, Froede L, Tamer S, Boodhwani M, van Dyck M, El Khoury G, Schafers HJ. Variability of repairable bicuspid aortic valve phenotypes: towards an anatomical and repair-oriented classification. Eur J Cardiothorac Surg. 2019 Feb 20:ezz033.
Michelena Hl, Della Corte A, Evangelista A, Maleszewski JJ, Edwards WD, Roman MJ, Devereux RB, Fernandez B, Asch FM, Barker AJ, Sierra-Galan LM, De Kerchove L, Fernandes SM, Fedak PWM, Girdauskas E, Delgado V, Abbara S, Lansac E, Prakash SK, Bissell MM,
Popescu BA, Hope MD, Sitges M, Thourani VH, Pibarot P, Chandrasekaran K, Lancellotti P, Borger MA, Forrest JK, Webb J, Milewicz DM, Makkar R, Leon MB, Sanders SP, Markl M, Ferrari VA, Roberts WC, Song JK, Blanke P, White CS, Siu S, Svensson LG, Braverman AC,

160-180°

Bavaria J, Sundt TM, El Khoury G, De Paulis R, Enriquez-Sarano M, Bax JJ, Otto CM, Schéfers HJ. International consensus statement on nomenclature and classification of the congenital bicuspid aortic valve and its aortopathy, for clinical, surgical, interventional and
research purposes. J Thorac Cardiovasc Surg. 2021 Sep;162(3):e383-e414.



PREREQUISITES FROM VALVE SIDE

Table 4 Criteria and parameters predicting good
chances (and/or favourable long-term prognosis) of
repair of a regurgitant aortic valve

Quantitative parameters Favours choice of repair

* Pre-op geometric height (gH)  >17 mmfor TAV; > 20 mm for BAV

» BAV: commissural orientation >140° (better if >160%)
*» Post-repair effective height (eH) >9 mm
*» Post-repair coaptation length >4 mm
Qualitative criteria Favours choice of repair

*» Leaflet fibrosis/retraction MNone or minimal
* |eaflet calcifications Small
» BAV: calcifications Confined to the raphe
* Fenestrations Small, single, para-commissural
» Tears/commissure disruption Absent
* Other endocarditic lesions Absent

De Paulis R, Chirichilli I, de Kerchove L, Della Corte A, El Khoury G, Michelena HI, Salica A, Schafers HJ. Current status of aortic valve repair surgery. Eur Heart J. 2025 Apr 15;46(15):1394-1411.



GOALS

Targets to TAV repair
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Figure 17 Targets to repair the bicuspid valve: annulus, cusps, and geometry. Each of these anatomical aspects needs to be considered for good and

durable results

De Paulis R, Chirichilli I, de Kerchove L, Della Corte A, El Khoury G, Michelena Hl, Salica A, Schafers HJ. Current status of aortic valve repair

surgery. Eur Heart J. 2025 Apr 15;46(15):1394-1411.



METRICS OF SUCCESS

What is a good repair result, and when to
reclamp?

Immediately after removing the cross-clamp, we perform
trans-oesophageal echocardiography o assess for AL This
period of time berween removing the cross-clamp and
discontinuing cardiopulmonary bypass is when the repaired
AV is under the most stress. This is because non-pulsarile
flow from the arterial cannula is continuously pushing
back on the valve. We find that if there is no residual Al at
this stage, the results of the repair will be satstactory once
cardiopulmonary bypass has been discontinued.

We will only accept no residual Al or rrace Al with a
central jet. Any eccentric jet, even if trivial, is not accepred
as long-term results will be poor. Using 3D echo, we will
be satisfied with an effective height eH =9 mm, coaptation
height (cH) 24 mm, an aortic annulus <25 mm, and mean
transaortic pressure gradient <10 mmHg (52).

The presence of more than trivial Al afrer repair, or an
eccentric jet, defines a suboptimal result, In this case, the Al

jet direction is crucial for subsequent surgical management.

Furthermore, a supravalvular
annuloplasty is needed at the
level of the STJ in order to
restore the STJ/annulus ratio
of 1.2

. Berrebi A, Monin JL, Lansac E. Systematic echocardiographic assessment of aortic regurgitation-what should the surgeon know for aortic valve repair? Ann Cardiothorac Surg. 2019 May;8(3):331-341.
. Youssefi P, Lansac E, Zacek P, Berrebi A, Czytrom D, Mankoubi L, Noghin M, Diakov C, Monin JL, Debauchez M. Aortic valve repair—“Pearls and Pitfalls”. J Vis Surg 2020;6:36.



WHY VALVE SPARING/REPAIR?

A || Awr

—

Elevated risk of postop valve
‘ related comphcat\ons

(emboli, thrombosis,
endocardutls) I

More complex procedure

‘ Valve competent? ‘ Valve needs to be repaired? | | s

\ Widely varying outcomes

EEpATMEL AN AR ESAL WAL SESELE LA LA LLasrnard ) Tl RN LR

Wisely, the Nicelander physicians thmght that hmlmn
chordae like a broken leg should be treated by early
repair rather than by a wooden leg. The paticnt was in

Meuris B, Vervoort D, De Praetere H, Rex S, Van De Bruaene A, Herijgers P, Rega F, Verbrugghe P. Starting an aortic valve repair
program: is it worthwhile? Aortic valve repair compared to replacement. Eur J Cardiothorac Surg. 2021 Dec 1;60(6):1369-1377.
Carpentier A. Cardiac valve surgery--the "French correction". J Thorac Cardiovasc Surg. 1983 Sep;86(3):323-37.



WHY VSRR?

»Survival at 10 years ranges between 85% and 92%

»Freedom from reoperation for AR of 88% at 20 years, 90% at
12 years, 96% at 15 years in various studies

»In the context of AR without aortic dilatation, repair of TAV with
cusp prolapse

+80% 10-year survival
ssfreedom from AV reintervention of 79%—-80% at 10 years and 72%—
/3% at 15 years

»In BAV repair, freedom from reoperation up to 91% at 10 years,
88% at 15 years

Chirichilli I, Scaffa R, Irace FG, Salica A, Weltert LP, D’Aleo S, et al. Twenty-year experience of aortic valve reimplantation using the valsalva graft. Eur J Cardiothorac Surg 2023; 63:ezac591. https://doi.org/10.1093/ejcts/ezac591

Abeln KB, Ehrlich T, Froede L, Giebels C, Schafers H-J. Remodeling of the aortic root—a 28-year journey. Ann Cardiothorac Surg 2023;12:225-36.

Jahanyar J, de Kerchove L, Arabkhani B, Tsai Pl, Aphram G, Mastrobuoni S, et al. Three decades of reimplantation of the aortic valve-the Brussels experience. Ann Cardiothorac Surg 2023;12:244-52.

De Paulis R, Chirichilli I, de Kerchove L, Della Corte A, El Khoury G, Michelena HI, Salica A, Schafers HJ. Current status of aortic valve repair surgery. Eur Heart J. 2025 Apr 15;46(15):1394-1411

»  SromickiJ, Van Hemelrijck M, Schmiady MO, Greutmann M, Bonassin Tempesta F, Mestres C-A, et al. Twenty-five year experience with aortic valve-sparing root replacement in a single teaching center. Front Cardiovasc Med 2023;10:1104149.
»  Mastrobuoni S; Govers PJ, Veen KM, Jahanyar J, van Saane S, Segreto A, et al. Valve-sparing aortic root replacement using the reimplantation (David) technique: a systematic review and meta-analysis on survival and clinical outcome. Ann
Cardiothorac Surg 2023;12:149-58.

Sharma V, Suri RM, Dearani JA, Burkhart HM, Park SJ, Joyce LD, et al. Expanding relevance of aortic valve repair-is earlier operation indicated? J Thorac Cardiovasc Surg 2014; 147:100-7.

Wilson-Smith AR, Wilson-Smith CJ, Strode Smith J, Ng D, Muston BT, Eranki A, et al. The outcomes of three decades of the David and Yacoub procedures in bicuspid aortic valve patients—a systematic review and meta-analysis. Ann Cardiothorac

Surg 2023;12: 286-94..
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reoperation on the aortic valve.
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Figure 5 Cumulative 12.5-year risk of valve-related events for
BAV and TAV based on microsimulation model. BAV, bicuspid
aortic valve; TAV, tricuspid aortic valve.

. Mastrobuoni S, Govers PJ, Veen KM, Jahanyar J, van Saane S, Segreto A, Zanella L, de Kerchove L, Takkenberg JJM, Arabkhani B. Valve-
sparing aortic root replacement using the reimplantation (David) technique: a systematic review and meta-analysis on survival and

clinical outcome. Ann Cardiothorac Surg. 2023 May 31;12(3):149-158.
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Composite Valve Grafting in Aortic Root

Dilation: A Meta-Analysis

Malak Elbatarny, MD, Derrick Y. Tam, MD, J. James Edelman, MD, PhD,

Rodolfo V. Rocha, MD, Michael W. A. Chu, MD, Mark D. Peterson, MD, PhD,

Ismail El-Hamamsy, MD, PhD, Jehangir J. Appoo, MDCM, Jan O. Friedrich, MD,
Munir Boodhwani, MD, PhD, Bobby Yanagawa, MD, PhD, and

Maral Quzounian, MD, PhD, on behalf of the Canadian Thoracic Aortic Collaborative

(CTAC) Investigators

Division of Cardiac Surgery, Department of Surgery, Toronto General Hospital and University of Toronto, Toronto, Ontarle, Canada;

Queen’s University School of Medicine, Kin
Health Sciences Center and University of

ton, Ontario, Canada; Division of Cardiac Surgery, Department of 5
estern Ontario, London, Ontaro, Canada; Division of Cardiac Surgery,

ty, London
epartment of

Surgery, 5t Michael's Hoapital and University of Toronto, Toronto, Ontario, Canada; Division of Cardiac Surgery, Depaftment of

Surgery, Montreal Heart Institute and Université de Montréal, Montreal, Quebec, Canada; Division of Cardiac Surg

Surgery, Foothills Medical Centre, University of Cal

ery, Department of

. Calgary, Alberta, Canada; Department of Critical Care Medicine, St Michael's

Hospital and University of Toronte, Toronto, Ontarie, Canada; and Division of Cardiac Surgery, Department of Surgery, Ottawa Hearl

Institube and University of Ottawa, Ottawa, Onlario, Canada

Background. Aortic valve-sparing operations theoreti-
cally have fewer stroke and bleeding complications but
may increase late reoperation risk versus composite valve
grafts.

Methods. We meta-analyzed all studies comparing
aortic valve-sparing (reimplantation and remodelling)
and composite valve-grafting (bioprosthetic and me-
chanical) procedures. Early outcomes were all-cause mor-
tality, reoperation for bleeding, myocardial infarction, and
thromboembolism/stroke. Long-term outcomes included
all-cause mortality, reintervention, bleeding, and thrombo-
embolismfstroke. Studies exclusively investigating dissec-
tion or pediatric populations were excluded.

Results. A total of 3794 patients who underwent com-
posite valve grafting and 2424 who underwent aortic
valve-sparing procedures were included from 9 adjusted
and 17 unadjusted observational studies. Mean follow-up
was 5.8 x 3.0 years. Aortic valve sparing was not

associated with any difference in early mortality,
bleeding, myocardial infarction, or thrombeembolic
complications. Late mortality was significantly lower af-
ter valve sparing (incident risk ratio, 0.68; 95% confidence
interval [CI], 0.54-0.87: P < .01). Late thromboembolism/
stroke (incident rate ratio, 0.36; 95% CI, 0.22-0.60; P < .01)
and bleeding (incident rate ratio, 0.21; 95% CI, 0.11-0.42;
P < .01) risks were lower after valve sparing. Procedure
type did not affect late reintervention.

Conclusions. Aortic valve sparing appears to be safe
and associated with reduced late mortality, thromboem-
bolism/stroke, and bleeding compared with composite
valve grafting. Late durability is equivalent. Aortic valve
sparing should be considered in patients with favorable
aortic valve morphology.

Table 2. Summary of Pooled Perioperative and Late Outcomes After Aortic Valve-Sparing vs Composite Valve-Grafting
Operations”

Risk Ratio Risk Ratio
Pooled risk ratios for early outcomes Owerall Analysis (95% CI) P Adjusted Data Only (95% CI) P
30 day/hospital mortality 0.65 (0.42-1.03) .06 0.65 (0.42-1.03) B8
Reoperation for bleeding 1.08 (0.79-1.48) .62 0.74 (0.35-2.13) 57
Myocardial infarction 1.99 (0.37-10.54) 42 .
Thromboembolism/stroke 0.87 (0.51-1.47) 60 0.87 (0.39-1.93) 72

Crude pooled surgical outcomes Events/Total AVS (%) Events/Total CVG (%)

30 day/hospital Mortality 29/1915 (1.5) 63/3187 (2.0)
Reoperation for bleeding 71/1456 (4.9) 119/2693 (4.4)
Myocardial infarction 11/824 (1.3) 711762 (0.4)
Thromboembolism/stroke 13/1419 (0.9) 33/2627 (1.3)

Incident Rate Ratio Incident Rate Ratio

Late outcome Overall Analysis (95% CI) Adjusted Data Only (95% CI)

Mortality 0.68 (0.54-0.87) <.01 0.66 (0.49-0.89) <.01
Reintervention: 1.15 (0.66-2.01) 62 0.56 (0.25-1.24) 15
AVS vs bCVG only 0.29 (0.07-1.21) .09

AVS vs mCVG only 1.12 (0.69-1.82) .65
Thromboembolism/stroke 0.36 (0.22-0.60) <01 0.30 (0.07-1.37) A2
Bleeding 0.21 (0.11-0.42) <.01 0.19 (0.07-0.51) <01

"Studies compare patients undergoing AVS vs CVG operations. Pooled risk ratios were caleulated for perioperative outcomes in the overall analyses and
in data from adjusted studies only. Incident rate ratios were calculated for late outcomes in the overall analyses and in data from adjusted studies only.
Each risk ratio and incident rate ratio is reported for patients undergoing AVS compared with CVG and presented with the 95% CL

AVS, aortic valve-sparing; bCVG, biological composite valve grafy; CI, confidence interval; CVG, composite valve-grafting; mCVG, mechanical composite
valve graft.

{Ann Thorac S'L'U'E Ium}]-lﬂlﬁm;hm DY, Edelman JJ, Rocha RV, Chu MWA, Peterson MD, El-Hamamsy |, Appoo JJ, Friedrich JO, Boodhwani M, Yanagawa B,
200 h}, The E-I:I-'I:i.EI.'_'," of Thoracic Elﬁﬁm M; Canadian Thoracic Aortic Collaborative (CTAC) Investigators. Valve-Sparing Root Replacement Versus Composite Valve

Grafting in Aortic Root Dilation: A Meta-Analysis. Ann Thorac Surg. 2020 Jul;110(1):296-306.
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Valve repair improves the outcome of surgery for chronic severe
aortic regurgitation: A propensity score analysis

Christophe de Meester, MS,*" Agnés Pasquet, MD, PhD, “" Bemhard L. Gerber, MD, PhD,*"

David Vancraeynest, MD, Phl 100 e — — Choury, MD,™ and
Jean-Lowms J. Vanoverschelde, '_‘--.__1 i LT
= 80 N
= l=e====
Background: For patients ; s S ) repair represents an attractive
alternative to AV replaceme .= 60 - L——-- risk of prosthetic valve compli-
cations. Although the durab E : has not yet been compared with
prognosis of AVE. % 40 -
Methods: We performed a ? nderwent surgical correction of
severe AR by either AVR < - hing, 44 pairs of patients were
compared regarding baseli - ':::E:“'F"'” - fdval; cardiac events, including
reoperations; recurrent AR: 0 — — . — —_, at final follow-up.
Results: -Dpe:ratwe mortalit - Vs 5%; P = .56). Kaplan—h‘[&iﬂr

survival analj.r sis indicated a -algmﬁcantl},r better overall 9-year survival after AV rﬂpalr than after AVR (87 % vs

60%: P = .007). Cox proportional survival analysis demonstrated that the choice of treatment was an indepen- ©

QETIL Predicior ol POSLOPCETAlYeE SUTvivdl . CINndily, AY TEPdIl TEsUined im o4 SINEMNL moercdse, sl oL '-.:L,tI.LI".uLILtIII}r

significant, in reoperation rate (8% vs 2%; log rank P = 335).

Conclusions: AV repair significantly improves postoperative outcomes in patients with AR and whenever
feasible should probably be the preferred mode of surgical correction. (J Thorac Cardiovasc Surg 2014; [l :1-8)



@ 223 by The Sacety of Thoracic Surgeans
Publishad by Elsaviar Ino.

Valve: Research

1-year Survival
000~ A0 TS R6.00 1 Propensity-Score-Weighted

httpatdolong' 0.1 016 athomosur 2023.07 061 100 =k

on suryiving [%)
g=
=]
1

Aortic Valve Repair Resul
Survival Than Replaceme

German Aortic Valve Regi

Evaldas Girdauskas, MD,' Umniye Bala
Timm Bauer, MD,” Andreas Beckmann, |
Stephan Ensminger, MD,” Christian Frert
Johannes Petersen, MD,' Thomas Walth

ABSTRACT

BACKGROUND Aortic vakee [AV) repair is an evolvir
regurgitation. We aimed to delenmine the 1-year aul
world data from the Gerrman Aortic Valve Ragistry.

METHODS A tatal of 8076 asdic regurgitation patie
Tharacic Surgeons scors, 1.3 £ 1.1), whe mdensert |
Geran Aortic Valve Regitry. The A was repained
dirwenl sAVFL A weighted prapensity seare madsl, i
peans scone, was used to comect for bassine differen
1-year survival after AV repair ve sAVF, Secondary en

FESULTS Survival al 1 year was 97.7% (85% CI, 97
in the propensity score-wesghted sAVR cohart (log-r
repair ve &AVA (hazard ratio, 0.68; 95% CI, 0.51-0.
Cardias eveni-free survival ol 1 year was B5.7% (8
BO.7%-B2.9%) in the sAVR group (log-rank P < D0
compared with 1.8% in the sAVR cobert (P = 58).

Although all study patients had an”isn::-latedjprednm— |

inant AR, only 29% underwent AV repair (Figure 2A). - 1
The reasons for not performing AV repair in the sAVR
cohort (eg, lack of expertise, severe prognosis-limiting e

comorbidities, cusp fibrosis/calcification, and large fen-
estrations) are not specifically reported in GARY; how-

[97.0; 98.5} | <0.001

rvival after aortic

ever, we suppose that the proportion of AV repair could ».

be potentially higher in this cohort of young and low-risk e survival |

patients. To enable the sparing of all “technically o
repairable” AVs, such patients should be referred to o
specialized high-volume AV repair centers. Indeed, . |
almost one-half of all AV repair patients (47%) in the —=
current study were treated by 4 participating hospitals. |
This fact highlights an already existent network of se- 482
lective referrals to specialized AV repair centers that -

have an appropriate infrastructure and expertise.

83.8;87.7) | <0.001
[ | ]

COMCLUSIONS AV repair surgery, whenever infrasperatively feasible, is assacialed with a significantly better 1-year

gurvival und 1-year cardiac avenl-fres survival compansd with 2AVH.

& 2023 by The Sociely of Tharacic Surgesns. Published by Elgevier Ine.

FIGURE 4 Propensity score-weighted 1-year cardiac event-fres
survival after aortic valve (AV) repair vs surgical AV replacement

(Ann Thorss Surg 2023 m:m-m) (AVR]).

TABLE 3 Cox Regression Analysis of Survival®

Risk Factor Hazard Ratio 85% €1 P Value
Age, y 1.05 1.02-1.06 <001
AV repair {vs sAVR) 064 0.47-0.87 005

"Propansity scom-waightad on age, sex, and The Soclaty of Thoracic Surgaons
score. AV, aortic valee; s8R, surgical aortic valve replacement.

TABLE 4 Cox Regression Analysis of Adverse Cardiac

Events®
Rizk Factor Hazard Ratio 85% €1 P Value
AV repair [vs sAVR] 077 0.67-0.88 0001

“Propensity score-weighted on age, sex, and The Society of Thoracis Surgeans
seore, AV, portic valve; sAVR, surgleal aortic vale replacement,

Girdauskas E, Balaban U, Herrmann E, Bauer T, Beckmann A, Bekeredjian R, Ensminger S, Frerker C, Méllmann H, Petersen J, Walther T, Bleiziffer S. Aortic Valve Repair
Results in Better 1-Year Survival Than Replacement: Results From German Aortic Valve Registry. Ann Thorac Surg. 2024 Mar;117(3):517-525.
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Aortic valve repair in adults: long-term clinical outcomes and echocardiographic evolution in

differant valve repair technigues

Aortic regurgitation grade evolution

Summary

g

This multicenter retrospective study included
7126 adults that underwent different aortic valve
repairisparing techniques,

e |
l

This study found that AVRE provides durable long-
term results with low rates of recurrent more than

Marginal probabilities AR grade (%)
Ln
=]

mild AR 25

Ten-year survival was comparable to the 0 = —

matched general population, with a relative i} [ 10 15
survival of 99.4% (97.7-100%), suggesting that Time (years)

AVR may restore life expectancy. Graded -~ Gradel — Grade2 — Grade3 Grade 4

Legend: Aortic regurgitation (AR); Aortic valve repair'sparing (AVR)
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Figure 1: Long-term survival after aortic valve repair/sparing techniques compared with the age-, country of origin- and sex-matched general population for

each group.
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Figure 4: Marginal probabilities of aortic grades 3 and 4 over time after surgery stratified by techniques. AR: aortic regurgitation.
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RESULTS (HAART 300 & 200)

Geometric Ring Annuloplasty for Aortic Valve Repair During
Aortic Aneurysm Surgery

Two-Year Clinical Trial Results

J. Scott Rankin, MD, * Domenico Mazzitelli, MD, 7 Theodor Fischlein, MD,} Yeong-Hoon Choi, MD, PhD,§
Jan Pirk, MD, |/ Steffen Pfeiffer, MD,j Lawrence M. Wei, MD, * and Vinay Badhwar, MD*

Objective: An aortic amnuloplasty ring could be useful for acrtic valve
repair. This tnal evaluated intermediate-term outcomes of internal geomet-
nic ring anmil oplasty for repair of mileaflet and bicuspid aortic insfficiency
associated with ascending aorfic and/or aorhic root aneurysms.

Methndu Under mg.damt}' supervision, 47 patients with aortic insuffi-
=23) an
ANeUrysm resecton. TEe-
pair was performed using mleaflet (n = 40) or bicuspid (n = 7) nternal
geometnc mngs, together with leaflet reconstruction. Ascending aortic
andor remodeling root replacements were accomplished with Dacron
grafts 5 to 7 mm larger than the nings. An Echo Core Lab provided inde-
pendent echocardiographic assessments, and changes over ime were
evaluated by Friedman tests.

Results: Mean = SD age was 60 = 14 years, 57% (27/47) were male,
15% (7/47) had bicuspid valves, 87% (41/47) had moderate-to-severe
aortic insufficiency, and 13% (6/47) had mild aortic msufficiency. All
patients had ammular dilatation, with a mean = 8D of 26.5 £ 2.6 mm

4 -

3

Al Grade (0- 4)
N

b

Scrn Disch 3mo 6mo 1yr 2yr

Followunpn Time 1

before repair, and mean £ 5D nng sizes were 21.7 = 1.7 mm. Follow-up
was 42 months (mean = 27 months). No operative mortality or valve-
related complhications ocourred. Two patients died beyond 1 year from
nonvalve-related causes. One patient required valve replacement for repair
failure. Survival free of complications or valve replacement was %4% at
2 years. Sigmificant reduction in aortic msufficiency and New York Heart
Association class were observed (P < 0.0001), and valve gradients re-
mained low. No heart block or direct ring complications occurmed.
Conclusions: In preliminary regulatory studies, aortic ing annuloplasty
seemed safe and effective dunng aortic aneurysm surgery. This appmach
could help standardize acrtic valve repair.

Key Words: Aortic annuloplasty, Aoriic valve repair, Aortic root
aneurysm, Aortic valve replacement.

(fnnovations 2018;13:248-253)
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Results: Ring size was 23 (21+-23) mm, and 25 of 40 root procedures wene selective Ao oo (12 21
nonfused sinus replacements. Aortic damp time was 139 (112-170) minutes, and :ﬁ ” _
bypass time was 178 (138-217) minutes Postrepair acrtic insufficiency grade was ?m
o (o0) (P < .ooon), and mean valve gradient was 10 (7-14) mm Hg. Mo early and Pe

1 late mortality cccurred. Four patients required recperation for bleeding, and 4 pa- 17

tients required pacemakers. At a mean follow-up of 20 months (maximal ¢3), there ) N

were no vahe-related complications, 5 |ate repair failures prompting valve replace- S I A
ment, and 1 death due to Coronavirus Disease 209 _ - .:“PD?LMI: e

Survival Data Beyond 90%

of Patients are Shown in Light Blue
Methods: From September 2on7 to Movember, 20w, 127 patients underwent bicuspid

FIGURE 6. Kaplan-Meier analysis of ime-varying events after BAY and proximal anenrysm repair in 127 patients. The composite outcome of interest was

anrtic 'Ui'J'E I'EFE.IF 'IN'Tth m‘lmn‘ll‘lan‘t prmnrnal E.I'E.IT}TEITI I'E:DI'EIH.ICDDI'L szl'lt E'F ~ survival free of reoperation or valve-related complications. Patients from the early device clinical trials are on the upper right. Blue shading indicates + 95%
- ] “ confidence limits. Lighter blue shading denotes data from the last 10% of the population. CI, Confidence interval

Early outcomes | Outcomes at last follow-up [mean of yJo Jreplacements, N (%) 26 (20%) -
(pts/127) \p time (min) - 139 (112-170)

aortic uah.re repair associated 'Mth prcl:lrral anrtic aneur}ﬁm replacement. r.qm: “'.'j"l'{-lll L |
||

_ e (min) - 178 (138-217)
Mortality 0 1 (COVID-19 at 4 mo postop) Ep— 712437 )
AVR requirement 0 5

&Intra@p data in 17pts _ 23 (21-23)
Al grade 0-1 127 119 e Within 15t postop year.in 75 pts 3 2.4
Al grade 2 0 3 v Within 274 postop year in 15 ptso0-0)
Al grade 3-4 0 5 neWithinc34hpostop year in 5 pts 10(7-14)

_ (m@ithin 4™ postop year in 3 pts

Mean valve gradient 10 (7-14) 12 (8-16) ySBlielats 4 and 8 poston vears i FBts
(mmHg) o

* Gerdisch MW, Reece TB, Emerson D, Downey RS,

Reoperation for- b|eeding 4 _ Blossom GB, Singhal A, Baker JN, Fischlein TIM, Badhwar
V; BAVr Working Group. Early results of geometric ring
annuloplasty for bicuspid aortic valve repair during aortic

Perma nent pa céma ker 5 - aneurysm surgery. JTCVS Tech. 2022 Jun 9;14:55-65.
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Transfemoral transcatheter a0
aortic valve repair with HAART 300 device

Ac
Cepted: 20 January 2019

WiL

rtic valve implantation after

| Herwig Volker MD? | Harnath Axel MD? | Fritzsche Dirk MD*

Science & Engineering, TX). An 81-year-old man presented with severe symptomatic aar

regurgitation secondary to failure of the 21 mm HAART 300 device, which had been implantfiy

45 days previously. Transthoracic echocardiography (TTE) revealed grade 3 aortic regurgitati
with central jet, without aortic valve stenosis. Because of the high risk for redo surgery, t
heart team proceeded with femoral transcatheter aortic valve implantation. The 26 mm Col
Valve Evolut R was deployed into the 21 mm HAART 300 device without difficukty or compli
tions. There were no intraoperative or postoperative complications. The patient was discharg
after 5 days. TTE showed a mean aortic valve gradient of 18 mmHg, with minimal paravalvu

trategies have been described for patients
ysfunctional biological prostheses or recurrence i
ciency after mitral ring annuloplasty. This report s

e feasibility of aortic valve-in-ring transcatheter :

ek, Our experience suggests that CoreVahe Evolut R inplataion maybe anaractve 0y g | v re placement (TAVR). The sufficient ring stabil

in patients with failed HAART 300 aortic annuloplasty.

KEYWORDS

transcatheter aortic valve implantation, aortic annuloplasty device, aortic valve phsty

upport the implanted TAVR-prosthesis and the fac
the elliptical shape of the HAART-ring did not .reSUh

roblem concerning paravalvular leakage were impo
for the success of this procedure.

(Ann Thorac Surg 2020;110:e3

© 2020 by The Society of Thoracic Surg

placement once the regurgitation becomes s
ranscatheter aortic valve replacement is an attra

ess invasive option compared with surgical aortic

placement in these patients. We report a valve-ir
scatheter aortic valve replacement for a patient
ere aortic regurgitation associated with LVAD «
ation therapy. Our case demonstrates that this app!

s feasible in humans and can yield excellent cli

solts (Ann Thorac Surg 2020;10%:¢l

Ca Jo—
Cean
Int kel

Read the full text »
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Abstract

Transcutaneous aortic valve replacement (TAVR) has evolved from a complex procedure
meant only for patients at prohibitive risk for surgery to a commonly performed
procedure across a wide variety of clinical scenarios including the treatment of failed
aortic valve bioprosthesis. Annuloplasty rings in the aortic position such as HAART 300
(Biostable Science and Engineering) have been introduced in the management of native
aortic regurgitation. Percutaneous management of failed bioprosthesis rings in the aortic
position has not been widely described. We present a case of a 69-year-old man with
recurrent aortic regurgitation successfully treated with TAVR using a SAPIEN 3 valve
within a HAART 300 ring.
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TABLE T Early postoperative and midterm outcomes

iComplications Early postoperative At last follow up
Death 1 2.3% 0 0
Reoperation for valve replacement - - 2/43 4.7%
Trans fusion 27 62.8% - -
MYHA | - - 29/39 4%
Atrial fibrillation 3 T - -
Mew complete heart blodk 1 2.3% - -
Prolonged ventilation 3 T - -
Reexploration for bleeding 1 2.3% - -
Stroke 0 0 - -
|ABP insertion 1 2.3% - -
ECMO iinsertion 1 2.3% - -
Open chest 1 2.3% - -

Preoperative

wNYHA| mNYHAIl = NYHAI

Last follow-up

NYHA IV

Floure 2 Comparison between preoperative, early, and mid-term postoperative aortic valve insufficiency grade. Preoperatively, 30% of cases (13 pts) had mild
Al, 33% (14 pts) of them had moderate Al, and 37% of them (16 pts) had severe AL The corresponding early postoperative rate val reported no or trivial Al

in 95% (41 pts) of the cohort and only mild Al in the rest of them (2 pts). Finally, at the last follow-up, 32% of the patients (12 pts) had no/trivial Al, 49% of
them (18 pts) had mild Al, whereas 14% of them (5 pts) had moderate AL Only 2 patients (5%) had severe Al both of them requiring reoperation

AORTIC VALVE INSUFFICIENCY

45
40
35
30
25

20

Trivial/ None Mild Moderate Severe

= Preop Early postop ™ Last follow up

g |

TABLE 4 TTE results at the last follow-up

Last follow-up results by TTE (37 pts)

Moneftrace Al 12
Mild Al 18

Moderate Al 5
Severe Al 2
Mild AS 12
Moderate AS &
Aortic oot = 50 mm 3




TABLE 3 Early postoperative and midterm outcomes o i e T
in 95% (41 pts) of the cohort and only mild Al in the rest of them (2 pts). Finally, at the last follow-up, 32% of the patients (12 pts) had no/trivial Al, 49% of
ﬁﬂlﬂjﬂﬂﬂ'ﬁ E.l"l.j' Ilﬁ'lqlﬂl‘ih‘! At last foll up them (18 pts) had mild Al, whereas 14% of them (5 pts) had moderate AL Only 2 patients (5%) had severe Al both of them requiring reoperation

Death 1 2.3% o 0 AORTIC VALVE INSUFFICIENCY

Reoperation for valve replacement - - 2/43 4.7% =

Transfusion 27 62.8% - - D

NYHA | - - 29/39 74.4% =

Atrial fbrillaticn 3 Fi. - - 30

New complete heart b RESULTS Maximum follow-up was 6.3 years, whereas the mean was 2.7 years. Mean age was 54.2 years. At least
Prolonged ventilation | 1 oderate aortic insufficiency was noted in 69.8% (30/43) of patients, whereas 93% (40/43) of them had an ascending
Reexphoration for blee aorta or aortic root over 45 mm. Overall mortality was 2.3% (1/43). No more than mild aortic insufficiency was detected

Ew . early postoperatively. At the last follow-up, there were 2 cases of ring-related adverse events who were reoperated for
:':E;n::::; aortic valve replacement (4.7%). Mid-term outcomes revealed no more than mild aortic insufficiency, while aortic M
Severe

diameter was less than 50 mm in the vast majority of the patients. New York Heart Association class was also significantly

O hest
RERE lower compared to preoperatively, although moderate aortic stenosis was present in 16% of our cohort.

CONCLUSION Geometric ring annuloplasty is an easily reproducible valve-sparing approach. Midterm results, revealing
2.3% mortality and 95.3% freedom from reoperation, are promising, but long-term outcomes are yet to be discovered.

Last follow-up results by TTE (37 pts)

Moneftrace Al 12

Mild Al 18

| Severe Al :
Mild AS 12

Moderate AS &

Preoperative Last follow-up

wNYHA| ENYHAN mNYHALL -~ NYHA IV Aortic ot = 50 mm 3
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HAART ADVANTAGES IN OVERALL

* Central leaflet recruitment and optimization of leaflet coaptation
 Standardization/ symmetrization of aortic valve repair

e Simplicity eliminating deep external root dissection

e Stable rigid valvular substrate to repair

* AVr part precedes root part

* No need for anticoagulation

Jawitz OK, Raman V, Anand J, Bishawi M, Voigt SL, Doberne J, Vekstein AM, Weissler EH, Turek JW, Hughes GC. Aortic valve repair with a newly approved geometric annuloplasty ring in patients undergoing proximal aortic repair:
early results from a single-centre experience. Eur J Cardiothorac Surg. 2020 Jun 1;57(6):1137-1144.

Mazzitelli D, Stamm C, Rankin JS, N6bauer C, Pirk J, Meuris B, Crooke PS, Wagner A, Beavan LA, Griffin CD, Powers D, Nasseri B, Schreiber C, Hetzer R, Lange R. Hemodynamic outcomes of geometric ring annuloplasty for aortic
valve repair: a 4-center pilot trial. J Thorac Cardiovasc Surg. 2014 Jul;148(1):168-75.

Gerdisch MW, Weaver SD, Rankin JS, Badhwar V. Repair of Aortic Valve Insufficiency and Ascending Aortic Aneurysm Using Geometric Ring Annuloplasty. Ann Thorac Surg. 2020 Jan;109(1):e33-e35.

Vogt F, Marianowicz J, Jessl J, Eckner D, Fischlein T. Balloon transcatheter aortic valve replacement after aortic valve repair with HAART 300 device. Ann Thorac Surg. 2020 May 3:50003-4975(20)30633-0.

8. Mazzitelli D, Nobauer C, Rankin JS, et al. Early results of a novel technique for ring-reinforced aortic valve and root restoration. Eur J Cardiothorac Surg. 2014;45:426-430.



TAKE HOME MESSAGE

v'Underperformed
v'Intervention at 3 levels (root, annulus, leaflets)

v Experts say that only experts should do... but ...
s*Excellent results even by low volume centers

v Careful patient selection
v'Longterm results?

v Registries to follow long term results
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