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Abstract

Over the past two decades, minimally invasive aortic valve replacement (MIAVR) has grown
in popularity in modern cardiac surgery. Apart from cosmetic benefits, MIAVR is increasingly being
used with the aim of reducing the invasiveness of the operative procedure, while maintaining
the same efficacy, quality and safety of the standard approach. This review intends to discuss
the evidence surrounding MIAVR and show a summary of current evidence supporting the utilization

of minimal access.
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Tne Harken wag Starr Tud w.¢.2503" nd9niu
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A15WFaTA BaldFasunngnsrsenuaziilasud
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svaznalunsueulsmenunaLazsesnatlunswnily
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Tud w.f. 2509 Cosgrove uaz Sabik? 1Avin
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(minimally aortic valve replacement, MIAVR) Useau
audndadundiusnuarluvnsiieafuiTauinis
vauaiesaniilafionldiniswauiog1enotiio
YNAIBENNTIY N1SANTUIATBYIDAMaRALEDA (cannula)
Wiolvenansedluuardaiidnas Wisanunseld cannula
FusnaumasnEenuns femoral wia axillary 18 $austa
msddesieaniveulneenledusnuunaniisn iiean
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NAUDINFINITH AR uaﬂmﬂﬁlﬁaamﬂmmmw
wnsndouressruumelandanisnidn Jayniides
aullalsfupsvasmssen (chest instability) 153N
fga%“aLLazmiamL%@U%mez@ﬂammuﬁﬂ (deep sternal
wound infection) 3aiimsiasuisnsilinnszgnenain
LﬁmﬁéfmLﬁaaL@ﬂﬂsz@ﬂaﬂmaaﬂmmm Wasududey
woneBNfieathednu (mini-sterotomy) wSelUAus M
nmsrfduuSnamTsendsaiunth (right anterior

minithoracotomy) uwazlut194nAITIeNHIuuNIul
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Asihauiladieusiaiedeuvuldsududondu
(sutureless bioprosthesis valve) unlglun1sunsin
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A5vEsa SAVR Tneld sutureless heart valve 1Hu
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leakage, heart block LLazmiLﬁm?{mLﬁamqﬂﬁu??uﬁﬂa
Wenwasnaoadongs’ Jevililasuaiulivutosas
sudnldluainent wazduiiiosanuanisdnw
PARTNER 18° daiflunisAnuwnd3euiiisunanissnm
Iué’ﬂwﬁﬁ severe aortic stenosis ﬂﬁjmmzjmmm
yn1sHdaldinsizauLdsegaunn (inoperable
surgical candidate) Tnetfuniswasuauiilaeesin
NUYNSENEELU (transcatheter aortic valve implantation,
TAVI) WguAUISIN®IRINNINTFIU Fawan1sAnw
il TAVI Tesuensi@lldlunisshwdUiengudana
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senanilewhliuunanidenstd sutureless prosthesis
valve lumsehdmasuduilaesssinnduuilad sy
awavladnadidiednuasniseanuuuivinliauila
siadansadameinfurevauilaeoesiniuves
fthelaglisidufoninindu shlidemsliauila
siailunisrifnunozanunsnansrezves aortic cross
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(Minimally aortic valve replacement, MIAVR)
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SINEE  GNuusU0IuNanIAn MIAVR 11 - - - LaALuIRILMLaLNG upper partial sternotomy W@

LU o WAAUUISILULNUING right anterior minithoracotomy (nwlae NanG luuna nelvied dedeinis
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1.2 LHARFAUSUNTNNT VA UKIN (right
anterior mini-thoracotomy) Tm&mas«'wéfmzae\ju‘%nm
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2. szaznartunsaundueeainuaznisliiniasan
walawiey (aortic cross clamp and cardiopulmonary
bypass, CPB time)

MIAVR Junisundadidesendeyszaunisaluas
audwg Wesnnndurefaluusnuunadisn
fidnuazuay Favhnsendaldenndiniside SAVR
wazsansAnwanlngnuinaugaeildsunsingn
WUU MIAVR H92821281009 aortic cross clamp ag
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RO1O50 A5 6 A A9 UNAITUAN S

TAsUNIFALUY SAV
meta-analysis fiRulud we 2560 1ne Shehada
wazaniy” Seimsinululssmmeesud Sthevmn
4,558 518 Ansiasievdeyalagly propensity score

uaz p-value < 0.05 Do NITEAAYINEDR NaNIANEY

Country Study Type of

period study
Attia et al UK 2006-2012 PSM
2016"
Shehada et USA 2001-2012 PSM
al 2016"
Ghanta et al USA 2011-2013 PSM
2015"
Bowdish et USA 1999-2013 PSM
al 2015"
Neely et al USA 2012-2014 PSM
2015"
Merk et al Germany  2003-2012 PSM
2014%
Furukawa Germany  2009-2012 PSM
et al 2014’
Gilmanov ltaly 2004-2011 PSM

et al 2013%

Joyaiiugiuremsfnuiihnsidisuiieusenitnmssnwlag MIAVR fiu SAVR

Sample
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WU 88181084 aortic cross clamp haghiantuns iy
w3eslaniiladienlunguilasuniseidauuy MIAVR
al d‘ U U Y dl Vo 1 $2
fiszuziannuinnitlunquivaeiilasunisiidauuy
SAVR agiitdudiAgnieadd (p < 0.0001 wag
p = 0.0008 Tagansuv)

MIAVR SAVR Follow-up

size* (n) (n)

4,163 307 307 Median follow-up
2.6 years
3,103 585 585 NR
1,341 289 289 Until patient
discharge
492 198 294 Until patient
discharge
3,021 552 552 NR
2,051 arv ar7 Mean follow-up
3.1+ 2.7 years
984 404 404 Until patient
discharge
709 182 182 Until patient

discharge

* Sample size before propensity score matching, n = number of patients, PSM = propensity score matched study, NR = not reported,
MIAVR = minimally invasive aortic valve replacement, SAVR = aortic valve replacement via full sternotomy
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NANNSANYHUSIUBUTENINNISSA®lAe MIAVR AU SAVR

Perioperative

mortality

Benefits of MIAVR Disadvantage of Stroke rate
MIAVR (MIAVR vs SAVR)
Attia et al Postoperative LOS Longer CPB and Not reported
2016" cross clamp times
Shehada Renal and respiratory Longer CPB time 1.9% vs 2.7%
etal 2016 insufficiency, dialysis, (p =0.29)
intubation time
Ghanta ventilation time, blood None 1% vs 2.1%
etal 2015 transfusion, early discharge (p =0.37)
(4" postoperative day)
Bowdish ICU and hospital LOS, blood None 1.4% vs 2.5%
et al 2015 transfusion wound infection (p =0.5)
Neely CPB and cross clamp time None Not reported

et al 2015™ ventilation time, ventilation
requirement > 24 hrs,
ICU and postoperative LOS
renal insufficiency,

blood transfusion

Merk et al Long term survival Reoperation, 0.7% vs 2.0%
2014° blood (p =0.083)

transfusion,

aortic cross

clamp

Furukawa Valve size Operative time 1% vs 1%
et al 2014’ cross clamp time (p =0.74)
Gilmanov Ventilation time, new onset Longer CPB and 1.1% vs 2.2%
et al 2013”°  of AF, blood transfusion cross clamp time (p =0.69)

(MIVR vs SAVR)
1.3% vs 2%
(p = 0.663)

1.5% vs 1.7%
(p =0.74)

0.3% vs 2.1%
(p = 0.06)

1% vs 2.5%
(p =0.28)

2.5% vs 3.4%
(p = 0.385)

0.4% vs 2.3%
(p = 0.013)

1% vs 1%

(p = 1.00)
1.6% vs 1.6%
(p = 1.00)

* MIAVR = minimally invasive aortic valve replacement, SAVR = aortic valve replacement via full sternotomy. AF = atrial fibrillation
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3. 931151383 InTuY29 30 Jundenisadauas
n159g359AUsEEze12 (Long-term survival)
INYDYAVDINITANWIAIUNINNUTY 8RTY
madodinlurugifunisinel wagszey 30 Tu
vdan1sndn Tunguiuaeild3unisiidauuy MIAVR
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\/Lu l Y] = A Y 2214,18-19
ULLANAINNUDYINUUYAIAYNIIEADF

agalsfinu
NUANYIVRY Merk wazame™ WUd1 §n5IN1T8ET0R
lusgey 5 uar 8 U wasnsnAnverUlengy MIAVR
ganfUaefildYunissngda SAVR egrsiitfudndy
MN3ER (89.33 & 2.4% MU 77.7 + 4.7% Uay 81.8 £ 2.2%
U 72.8 + 3.1% lagediy, P = 0.034)

4. NMITUNTNYOUNNTZTUUMALAUIMETA (respiratory
complications)
DAIIINSANIILNUI NMTELUU MIAVR @13158

12181820 44 S9NSHR A LS

anszezansldiniomiemela
uiszozaiantuoglugag 1 8s 2 Faluavindu @
A0AARDINUIUAN®Y meta-analysis ¥89 Lim Loy
anr? GaflstanisAnuuuy randomized controlled
wag observational studies wazld propensity score
WieAneideya nansdnwimuin fuaslungu MIAVR
flsveznansidiniostiomelandinisidndunda
naugUedile SunisHidauuy SAVR (-1.17 hour,

95% Cl :-2.48 - 0.13, p = 0.07)

5. ANEIAARBNWAINITHIAALAZNTTLTLADA
1NNNTYOYATDIAILNITANYINUTY N1THIAR
MIAVR fIn12¢L80n00niaIn1siIanLayn1shilaon
wdan1sKin Youniinguivaeild Sun1suida
SAVRZ121720 | FyditaylazanisAneives Merk waw
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Auwardnoguinamiienasinarsiunsiifauuy
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nsliidon (1nndn 3 gin) gsndngtaedilssunseingn
SAVR ag9lidsd1Agynieadf (28.1% vs 19.7%,
p = 0.002) wenanigmuindnsnsdarifnguile
gaden lunguithedldiunmaridauy MIAVR gandi
nquild$unisedn SAVR eg1adiduddgnieaia
(4.2% vs 1.5%, p = 0.009)

6.0z 15AYADALADAENDIUAINTSHIAR (stroke)
losndesdathsegimesnisidiauuy MIAVR
wunislanesernialuiesilosaznasndendivile
1Ansen1sld cannula UShiunanalaen femoral
Fefimsdsauyfgiuindaeldsunsindiouuy MIAVR
Uraziloniaiiin stroke 1nnIgeATuA"THAGA
WUU SAVR WAKNANISANHIAIUNIANUIT BRTINITLAN
stroke Tugfthenguiifuniseda MIAVR Augtaedlasu

o w

AM5H1FA SAVR lufianuumnnseanueegefideddg

<

£9-12,14-15,17,20

VNG ALG

7. unarndafnide (wound infection)

A1sEdm MIAVR Wunasedadfifiuuasndadn
LLawﬁﬂLﬁ&JqﬂﬂiLﬁaaLﬂmﬂiz@ﬂaﬂmaammmmﬁqﬁ
N13AIAWINIT NISHIAA MIAVR U198118a000I1N15LAR
LHARAREUSRLNARNSALE uinsFny U Sasnsiin
unardnRntoluUsfsuNIKIFALUY MIAVR way
SAVR liusna1siusg1eiidedrAgynisadfs 2o
YBNINHLUMSANYIv8S Bowish uavAmy! wudgthe
fldsunisingn MIAVR Tngunarndineguinumssen
Fruvndrmdn fensnisiinunanfaedesndn
;:Jﬂwﬁié’%’umis\héfml,uu SAVR 89 5 %1 (OR : 0.15,

95% Cl : 0.04 - 0.057, p = 0.005)

8. N9 U3aULNBUNANITINEIRAZAIITUNING DY
lungugUaelsndu

PINMIANYITE Welp wazaay? Favhnsn
WIUTEURANISHIAALABTS MIAVR AUNISHIARALUY
SAVR lu §ftae 217 au Afidyinanies (body mass
index : BMI) 41nn31 30 kg/m*n1sAnwnduiuu

mashdinauiilaesasfinuuuusaiidadin | oq1

3w auan qudud nundad



IBSDBAISHADISAISDBMAAsSIUAITDY
U 62 altun 3 waeaew - duieu w.e. 2561

retrospective study Lﬁusﬂjamuaf??ﬂl,l,m'f]ﬂ.ﬂ. 2000
uds Up.A. 2015 wagn15aAs1einaly chi-squared
%39 Fisher’s exact test 1ag p-value < 0.05 azfio
Hdod1Ayn19ais Aeudl1Iman15ANINUINEN T
nsndeuTnunandaluuasisassngulainiety
wifUefldFunssdiauuy MIAVR fsvazinainisld
wdostemelafidund fihefldumarindiauuy SAVR
pgsltedAYyNsEna (6 las vs 8 Falug, p = 0.004)
wudeugiRnsaimslavietaemelat (0% vs 7.7%,

p = 0.002) Lazdns1N1TvN1Ta1zAs (0% vs 4.4%,
p = 0.03) wenanifanuingUrenlasunissidauuy

MIAVR #8n351n15lasutdentiosndn nquiUiesu
NSHIRALUU SAVR o8 9duudAneada (26.5% vs
56.0%, p = 0.004)

9. msl¥aunladiensiiniiodewuulisniugendu
(Sutureless bioprosthesis valve)

lutagdu sutureless bioprosthesis valve
3 %ia lewn 3F Enable (Medtronic, Minneapolis,
USA), Perceval S (Sorin, Saluggia, Italy) e Intuity Elite
(Edwards Lifesciences, Irvine, USA) dsan8n15@nen
finanisinwanuin nsld sutureless bioprosthesis
valve lunisiadaasuauiilaedin @awisoan
32UIIAIVOY aortic cross clamp waztialunisly

228 4 pNANUGINUITUNISANEN

wn3estonlafionls
. 24 = o = = P
299 Glimonav WagAuz™ Fevin1s@nwuseuiieu
HaNISHAR MIAVR 58119351 sutureless bioprosthesis
valve fiun1sly bioprosthesis valve Luulds gUwuY
Anwndu retrospective wagld propensity score
lunsiimsgiteya Lo p-value < 0.05 3303l
Wod1Ayn1eads FananisAnwinudn lunguedie
Alasunsidalagly sutureless bioprosthesis valve
o v A \ gy ' A =
fszpznaitunisldiatesdismelanduniingugUaedn
TasunsHidinlagly bioprosthesis valve WUULALBENS
dedAgn19ada (6 Tl vs 7 Tlu9, p = 0.001) waz
N3ANYIUDY Dalen uazAnz® FinsiSeuiisuna
nsEdaRuU MIAVR Tagldauiilagida sutureless
bioprosthesis fiun1sHdAwUY SAVR Tagld bioprosthesis
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NMSEIAALUY MIAVR 1agld sutureless bioprosthesis
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gendnguitiunsindauuy SAVR Tagld bioprosthesis
(9.9% vs 2.9%,

o o aa

valve LUULAY ag9ltdAgy9as
p = 0.016)

dgu

nndeyanisfnwautadagdu nsida MIAVR
yennazitaudenarifafifvunndnuazasu
Fanunnsefnale3d MIAVR famlunidnsinisiasy
LBOANAINITHIFALAEIEEELIAINITISUNITS N U
Tsmenaiitosni dewisuduiiheisunsinda SAVR
LardausiInnisinde3atayiissernatves aortic
cross clamp waznatlunisldiadesenimlafisuiiuiu
ueN15U1Le7 sutureless bioprosthesis valve ulu
A15WAR MIAVR 19tasandedesild ogdlsiniu
FadasefanisAnenfinfuisaiunisiafa MIAVR
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