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Wannminsa Wi Aveamsrnga Coronary
artery bypass grafts (CABG) léun msiridalag
lildiesesteniluidion wseiii3unin Off-pump coro-
nary artery bypass (OPCAB) Fadutunild & Tud
nazmaaduiiluiivonsuianniy

Khan wazaniz® ldAnvnffouiiouszvnig
OPCAB uaz on-pump CABG wuhwafiianuuan-
Anuegeiiie ayne 8@ lédun ngu OPCAB 14
natlagmaglumsder “uidealaliu o 90 1AATINGY
on-pump CABG uazndimisadl b 1oz olo 33N
ﬂtjll on-pump CABG 2zi52AUU03 Troponin T A
nngy OPCAB wsifith lafi aveamsineniildun
msfinu ngu on-pump CABG i graft patency

1
~

rate 1 o ABYU INTINGN OPCAB odniliiy A%y

Salamon uazAz® ldAnEIvMIANY UWUT
5211719 OPCAB uaznsine Atrial fibrillation %ad
Wdn wuil OPCAB luldandnmaiia Atrial fi-

brillation

Parolari uazanz® IdvhmsAnuinuiivag
M3r1da OPCAB fiuuifufiezansanma  sdia
AADATINITAANIIZUNINFDUNI B UATAADAT)
mahanduilealime Taefisali wisou addi
miraalslnvzldnadniinuediesanu

Puskas wazaniz® ldmeanunansanminui
OPCAB l@wa@dniinl on-pump CABG luuives
completeness of revascularization HamsFAaily
szosfifihodteglulanennauasi mo Junadida
u@ngy OPCAB oghilsaneina uni 1dsuidon
tiosn waslimsmnasudendmionilatesnitngu
on-pump CABG

Ascione uaz Angelini® lal¥aanndui
msfnpuuy Wasdaaulddremihidogluifgiv
WuuaiesanismanuuandlugagAnisanyl N
Uszmsfildmvualineundy 1 eu uehdenaud
fivsdaaiimanlssguiienantemvuaiivanuin as
1 yumavh OPCAB Trfumsnanoanndy mmneiu
MawaLnmMIsaa CABG Watu vielumanduniu
A39z9AN13111 OPCAB

ANMZUNINFOUNIIz VU352 IMMIEKaINTT
Wian CABG danuiluifgm "aglasmwizludie
407y Lev-Ran uazaniz® Idvhmsdnuiluiied
Idsumsridauuy OPCAB wui1 guidnisalmaiia
amsunsndoumassuuise wmwuldennilunguil
I&vhmanilu “widea aorta

Hangler uazane® d@nunsld epiaortic
scanning Wy wwaldimawasunladumadinns
ida ienudiisodlinfijuusdumiiues aorta uaz

* qfage @3 (Fage @snsneen), N aipdatin, assumnem a3 WAneausIsuen as
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ganunmatiamidianvziinny WWusedamInaoMs
ne1Nsvedsnvanalien NeINENAIIAn Grega
wazanz® ldihmsfAnmaiia single aortic cross-
clamp ez double clamp Tumsriaauuy on-pump
CABG wui1 nzunindeunnszuuilss maaag
pgamnidiel¥inaiin single clamp

Tuvausdi Ovrum nazani® 1dssnumans
HIRALUL on-pump CABG #ildwaduin lagld he-
parin-coated circuits 93uAY low systemic heparini-
zation (ACT>250 sec) uaziimslyidentios noane
melvEy wasiinsiludamdaidaiity wuh fidan
matfannzmIndeumalsz muaznduiiealm

Buxton wazanz®® ldhmsansSeuiioy
radial artery graft uaz free RIMA %39 saphenous
vein grafts Iagliwudn radial artery graft wilonin
free RIMA vi50 SVG Val‘jﬂuuieum patency uae clinical
events

Glance uazanz®® lavnsAnuininiiu
“WWusszrInudisuazennns " sFialuns
H1da CABG wud fiheiifinnun samasldilsdlomnd
wnanguiiinnm“sa g Wadhiumarda CABG
lu oniuiiiSnadihe

“mSumahiladminmadetilivnain was
W9z awanemskiea CABG ldun msld drug-elu-
ting stents Tumsim percutaneous revascularization
FasudmalFiuuminatemud .. wooo Hudian
Ferreira taznniz®® Igvimsanundanansznuvean sl
drug-eluting stents ¢ioms3 e enIdn CABG
Tay WNATIUAT 8ATIMIAA restenosis Yoa drug-
eluting stents U9£AN HAMIANBINLIEN YIS
Mhefidansiianuvane il _adomsiida CABG
1#un chronic total occlusion, left main coronary
artery stenosis tasmsfiasdearidnauilidisegud
nnmsany wuhifased wwaldinmanasunan
msnaalliflu percutaneous revascularization fo
diffuse coronary narrowing, restenotic lesions Uae
coronary arteries VWAIEN ALY LAY
vosnwrAauasiiu 1uala

Mangano®® l@seaunanisaneInsiden
aspirin Mmneuuazndinsida CABG nuiens
ma sFiamniedasanu lunguitldsuoue Twiu
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melu e 1l vdida odisudunguiililden
wonnnigmuinguiildsun  diandanmaiieln
nédmnilonliene lsavaoaiden uea nglane uas
amsal naiden Taswuiimsildewe Tndulailes
Wiliinsanmaiannzidensen lianszmnze1vs
o1 U Ashiaie uazamsmmMevetunaialnd

Tsamlanimsuanuiia

luszasdiinan lddnmsmsnudamawannns
snululsa Hypoplastic left heart syndrome

Sano uazAnE® 71891UNN right ventricle-
to-pulmonary artery shunt ol first-stage pal-
liation lagin@udalunisii Norwood procedure v
14 systemic-pulmonary shunt émﬁ%tﬁﬂﬂﬂgmém
pulmonary overcirculation, early cardiovascular
collapse uazt 83in oue1nAIN low diastolic
pressure AMzE318901Ul4 polytetrafluoroethylene shunt
VWA « Wio & uN. (Fouresznin right ventricu-
lotomy g distal stump ¥99 main pulmonary artery
nasraanu lideddeslafluiemlunisau pulmo-
nary vascular resistance AMzEIIBNU U M3
MIFaAEH oW “yanadulussesndiridad
AMuAIRTY tazdieezer i dhymzMeneiIma
vou “wideadendiu waznz 1 wiumasdaly
Fudell

Pizarro uaz Norwood®® 181UMIHIAA
stage I Norwood F4435 right ventricle-to-pulmo-
nary artery conduit milounu uazl¥ polytetra-
fluoroethylene conduit UUIA & %30 & WN. WINU
HansEIdaNL IR RGsANNAlafinvuslanats
i antiludiheildsumsidalasdt standard Nor-
wood operation Amzimenu U msndsumlag
M INemaIRIea  salinmsauiulsaluszezvial
MdaIzAnT uasihlwiisanmizrendiai ani ams
Frenudadanuden umnilhl 1hesinaveams
MdateanuIniy uazheaill 'mafluiid e
VoI ssnlIn hypoplastic left heart syndrome ¢1®
Tluewnan

Dearani uazAmz®® Sonunamidiaalagld
pulmonary ventricle-to-pulmonary artery conduits

wuilas " sadeonsNy conduit failure léun a3l
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homograft conduit, M3l¥lulsa transposition of the
great arteries, D1gtiosnauilldsumIniia uaz con-
duit “ﬁlflsllu'lﬂlgﬂ uaﬂmﬂﬁ’ﬂ’awuﬁ AIUAINUUDI
porcine valve Dacron conduit @n31 homograft 310
D331 pulmonary artery homograft 9ziviloni1 aortic
homograft conduit uganea wennniitlituides

1
o

Founsumsrdasiudy fihe nlngiaunndia
a

“Wsuisoansld conduit lviaiq 1 Kanter
uazanz®® Teullsz unsalnsld stentless porcine
device (Medtronic, Inc) tilowh right ventricular
outflow tract reconstruction Mgty &b 319 1A
nnaamuiihell o 1 wuhil o 919 a1z en-
docarditis @0INAVINMWIAA conduit replacement
Brown oz Darragh"":" F1991UNslE bovine jugular
conduit (Contegra; Medtronic, Inc) lulsa truncus
arteriosus, failed pulmonary homografts uaz Ross
procedure  Wan13H1AANUITNL  conduit-related
morbidity %30 mortality uagliwuiing shrinkage
Fawuldhy pulmonary homografts

°% s1gumssnuuulvialu

Bacha uaznoue
15n muscular ventricular septal defects lagl¥33
W1AATINNUlE closure device (Amplatzer; AGA
Medical Corporation) Fafu self-expandable, double-
disk device lagl "Frumg right ventricular free wall
Tuserinamiea uagld transesophageal echocardiogram
Frouonamunia  anzdenuldmaaiidauuy
median sternotomy, ministernotomy, #3® subxiphoid
incision Iaglidaddiniesoariilaiion wamsrida
lifinnzunsndfou uazasralaiwy significant shunting
H1U ventricular septum “wsumsldgunsaiaanaidlu
perimembranous ventricular septal defects Failu
Tsnfinutesniniudidessemsanaell

finsnuanuAvwiilulsafioinegamiluns
MIA morphologic left ventricle nauliiFeouny
systemic circulation lidnaziflulun1e congenitally
corrected transposition of the great arteries n3olu
,e atrial ventricular discordance with double outlet
right ventricle fanu ﬁ’ﬂ‘ﬁl

Langley uazaniz®° :1091umin1ea double
switch (éaﬂixﬂauﬁw Senning procedure uae ar-
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terial switch) wazmiw1an Rastelli procedure Tu
Hihefifiengnas o.b 1 Tnsnamssida wuid early
mortality &.5% uazil late death 919 wazil overall
freedom from reoperation Tnumdsdesar Ec.lo 1l
o 1l uazfosas oo« 7 & i wanskAnTiGonsenil
i @aliifiud1 11309 anatomic repair 1UN12E con-
genitally corrected TGA lduasldnadsg
Duncan #azane®® 1891UNM5H1AA double
switch Tuthofiiengmis we 1dou namardany
if hospital deaths wagii longterm survival &%
wamssdahilsaiion 10 23NN 1 A9
Tdwihdmawanndtu defeususieiisun

Tsnauale

Ishizaka uazAne®® 518UNMSHIAA valve-
sparing aortic root replacement with annular re-
duction 1u@'ﬂ38ﬁtﬂu aortic regurgitation NYYIA
nnfiadldsunsida Ross procedure Fafluniig
wnsndeuiinuldosnniu wamsridanui1 no or
trace aortic insufficiency e 918 Uaz e+ aortic
insufficiency o 518 Aamuly b @eu hinuiriins
wasuuag

Fukui tagane® :1891UN5RIAA aortic root
replacement 1agl¥ porcine stentless bioprosthesis
valve Tudthefifluauizlafiaie Gamunansiidn
o U dlinuhinsaadesn

Urbanski uazane® 180umsly stentless
valve composite graft (InterGard; St Jude Medical,
Inc) Tuiihe aortic valve disease fifluswdy true
aneurysm of the ascending aorta HAMIWIAA 1id]
M3t BFINTZUTNRIAA LOZNMIAAMUNAINIAD 0 <
Wou wuh Imslvadeuveadendnin lifims uas
laiwuniims WK Aaves cusp MU Dacron tube

L& Faurnny UWUS

Blackstone uaznale
szridvevesdulaion, vinevesdihe uaz
M350ATINTZzeNVRINsHIRA Asuauiilaeaian

a . . . . £ = .
Tnofn prosthesis-patient size index §9vN18D3 orifice
opening (cm?) per body surface area (m?) wa
MIANHIWUN index NANAAUD 0.0 cm® per m?
%30 three standard deviations 191131 mean normal

native aortic valve size lild awadanissendia
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nuiivioluszezenn auzdmmsne g3 lidaw
“UWUSI2¥I19 small prosthesis-patient size uaz
msseadanufinieluszezen sasenuduiufingy
At vinavesauialudfion uaz sustained elevated
prosthetic valve gradients 3g3l¥iin15500%30
Tuszezenfiana

©° JAY1309 bileaflet me-

Albes UaznMe
chanical valves with enhanced inner diameter Tu
@’ﬂ?ﬂﬁﬁ small aortic annulus WAMIANEINLI
mechanical bileaflet valve fiiflfogluifagiiu  1ansn
g dedaaoass uasd hemodynamic itz u
iigawefiozrilisl remodeling e left ventricle
WoNINHEINLENT1 diameter-enhanced valves laild
WA left ventricular mass regression ehin

Hogan uag O’Brien®® w¥oura Baskett 1oz

Anz®®

i aandngud u eafiiliiia human
allograft valves (AV) degeneration laungifuni
ANzEANIBTLIEANN WWUTIZNIN degree of HLA
mismatch uaz degree of AV degeneration uazauda
tagiiu dehifideyaiin asd mInagiidudues 1nsa
floanu human allograft valves 910 immunologic
injury ¢

& srgutlsz umsal ol

Elkins uaznms®
Tun3l% human allograft valves firunIzLILMS Syner
Graft antigen reduction process (CryoLife, Inc)
WU 1WN50aA antibody formation Tdatnaiiti 1A%y

o ~ I = S
me"lu U0 m%u"lmnzummmwmwmu

msnlasueimziaziniesthemsinammenila

MIAAAU Left ventricular assist devices
(LVADs) Tégnihunl#iilu bridges to transplant (i
wiliidihennzlidumay  unsafsiidinegaoll

U
A

aundresnilafimun: wnldoulild Tuideu
WOAINIBU .7 woolw FDA ¥pd nigowinile
oypiamsly LVAD Adluiifioaldivannii aluifagiiu
|¢§ufl HeartMate (Thoratec Corporation) tiveldifl
destination therapy “Wwsulugiili wnsosumsrda
wasueioeld ugraditdumn léimsdnedanisld
ey bridge to recovery

Hon uaz Yacoub® @l we wwdgiuin
M3l¥ mechanical support vesralasauALMIIFo

40

91992 aWalWlins reverse remodeling of severely
dilated ventricles 1& anzivinsanuldnaasdy
LVAD uazeilungu digoxin, ACE inhibitors, An-
giotensin II antagonists, spironolactone e beta-
blockers luszazaomnldlienlungy beta 11 agonist
I¢uf Clenbuterol tiieviil¥ifia physiologic hypertro-
phy lasmsmainanlufihe & 18 wud iy
00 718 113011 LVAD oonld uasiimsvhauid
aun
Grinda uazAnie™® Tonulss umsainmsld
DeBakey VAD (MicroMed Technology, Inc) lu
Ky & 31 ey bridge to transplant A
Fnsnunud desdimamdasmdinnidaiiel
gunsalludiisnnuia®y @ as idlesninidensen
llli‘ﬂq&"l 1Az cardiac tamponade, hemoperitoneum,
aortic bifurcation thrombectomy, right VAD implan-
tation, replacements of DeBakey VAD Taoitliny
4 device infection %30 dysfunction u@iwy sig-
nificant hemolysis Tufi1s 319 19914 DeBakey
VAD uag Jarvik wooo (Jarvik Heart, Inc) Aaald
suany WhedannilesnnSunadnuasl Heni
Laks uazaaiz™® yhmsansmssdanaou
wiliudihe se1g (Aaud be TAull) uaswuiilid
anuuAnaetmad M s 3asersnuassreznds
Demers uazaAniz™, Morgan uazane® 16
mnsanmmamndandsuiililufihefidengssving
bo-cdo I wamsAnmmun hiianuuanareluns
j09FIAlA8IIN, miﬁmﬁ%vﬁ'amiﬂﬁt 5078229,
szznafeglulawonnauasaildsng vild qu/ld
oghilshisildaadeniugsueivizdndehl
Blanche uazamz®¢ lds1091unavesnis
mdanldeuialy deliwaliesfuinadaiengsaud
o Tl wazuimafiiorgiosni ¢o ¥ watnng
FSueierznnia eangu fisansendiai o 1 uaz @
1 liuansady waglunguildsinialaanguinad
ﬁmqmﬂﬂdwfu liiwuadeanalnnvi coronary artery
intervention %30 retransplantation ANEATNS
fowld i wnsaldialinduinnedesi
ogldlas “idondrsanuseunon” Fufumsin
Fanaweseimziing laghi awadenaluszezen
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Anyanwu ozl
wavwidlenn living donors fdadainsdodldsuns
wavuialauazlon (domino hearts) adlunsdiuuyil
wilhazlildsumansznuannnz wesme amzgdnn
Nenusanilinudnymsues angiographic CAD
fiszoznm o T & 1 wer oo i whnuiova: &8,
Sovar <o Waziovnr oo GeAnTlumImdanldou
wilauuuin@Aeduihis ay rasddnm g9 waiid
otailld 1y yuliimaiuuy domino el was
Hums 11 yuie wAguid ae vesmeiasl
nagomsiia CAD waimargdanldowiile

Mueller”®”% 1§ qlaanldsumlasmsldon
nagidutumenainmsiidawdsuidldudlva) lag
Tuifagiiunasez@nls corticosteroids uaz azathio-
prine TnvedFeniiinalnuuumizannndy @y siro-
limus, mycophenolate mofetil, dacluzimab uag

basiliximab Juéu

T5aml A uR AL

James Cox®® l@unziilwl¥msutiasiinvea
atrial fibrillation wuulvd lasdilu AF aaeanan
T¥fi5un3 continuous AF uadliflupasanar liizeni
intermittent AF Cox 83u1931 Intermittent AF (na
910 ectopic focus lu pulmonary veins Tuvuedi
continuous AF liidasenduns trigger i pulmonary
vein & awal¥in13h ablation fuanaadiudiie fa
ﬂgju macroreentrant circuits U atrial myocardium

Schuetz tasAME=® 51891UN15N microwave
ablation uag atrial size reduction clué’ﬂw continu-
ous AF we 519 WU b 519 nauunilu sinus
rhythm léwasrida laswuin Tu o 1 wnsandbn
#5080z 2o Wvaidinguldonndumldifivsdosas me.m

Song uaz Puskas®® ldnumiuitmswiana
uilunz AF wanua Iéud Radiofrequency ablation,
cryoablation, microwave ablation, focused ultra-
sound ablation waz laser light ablation lag#ia1san
faonmMslsz uwa 5 anwdasany anudigly
M3 waznaaldie Taswuiuliuiauniu
Tumsshin AF suileasnanmadilslunalnnsifa AR
fu waslindeadiofifids: " ninm _stunae
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Tsnviaeataeauadlvajluseinsisen

Hirotani tazaniz“® s1eaunamsriaa Total
aortic arch replacement Tu @:ﬂaﬂ Acute type A aortic
dissection &o 719 lurszeznal o U lagld deep
hypothermia uag pharmacologic cerebroplegia lag
i wndgun dumsiidaiiianulasady wasiiing
I§dssleniiaannzunindeuiionaiianiend
msdesrnansiiesaniia aneurysm 1 descending
thoracic aorta WAMIKIAAWUT " 8FIa & 1o U
AMEIMINFOUNY 183 0 T8 HMIFeIrHIFAT I 310
iflo991n1Aa Sinus of Valsalva dissection Hhe we
719 4 completely thrombosed false lumen Az
Ao 331 wivzhinudinsih Total arch replace-
ment gldlsgleminnnninedaFanu uaf 11130
mldedaaoady wazevvsilvldnaluszozenda
ilg

“ ymasanylSeuiiey

Strauch tazntue
521319 hypothermic selective cerebral perfusion uaz
hypothermic CPB W1/3132%1724 cooling cerebral blood
flow ana08 19N 1A UANUINTZHININ selective
cerebral perfusion cerebral blood flow 3z _anM
oty fynaeANnITIe perfusion uaz recovery
AneRI180U 3191 M3 selective cerebral perfu-
sion 9zlHIAa cerebral vasodilatation ezl
Goalidos e uaznmisl¥eendudeerse: swali
AMNzUNIAdIUN WearaIMIKIAnanadled

Di Eusanio wazamz®® Idsusiumansly
selective cerebral perfusion lumir1ea ascending
aorta WAz arch 90 o 01U nuwadildu adi
wiufuisidaeass Tassanmsmenaznizunsn
Founa weseglusaniivans u

Demers uazauz“® 51991 3lY stent-grafts
Tu Descending thoracic aortic aneurysms Fe¥ovaz
vo voatheainangmdenuiudiin himing o
MTUMIKAR KamsANEIWLI 9a51ns e ialu
Tawena ohduiesas & luvaiisanmiseadiad
e, & oz @ 1 mnuievar R, 5088z <& uas
fovar wo iy Tuvazishnmsoadidlundy
fihefidhsunsida wiaflu ngu reasonable can-
didates uaz poor candidates @ﬁﬁé’dl}hﬂuﬂ @ 1
fudouas o< uaziesas me uazld qliifaduivily
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Cofianadl | stent-grafts ldun 1 Usziamaiu
Tsaviaeaidon ued wasman ldsumssaifungy poor
surgical candidate HTasuiferiazuenia endoleak,
uidea Aorta uan, Misearnanuazmst s¥inet1

nziiuriu 1dun Distal landing zone

" Y Y v d
msranlagliiusuduas
minimally invasive approaches

Boyd uaz Sahl®® l@lyfanutiuin robotic
cardiac surgery Wuinsoaianamsnaia 101 _au1n
wull wazdagunnd ulvghiodalunsld v eq
AA1IIIMIWAIU robotic surgery AITNIULIAI
Ao o Y ' =~ ¢ A X .
nnnamuy wasthvesldsslomliiviulu surgical
training

Casselman uazamz<®

318911 endoscopic
mitral valve operations ity mob 118 wadlldwy
1 iy e AidewduulUislu median sternotomy
uazilfi eiiananun @ e AldnaneusuAi ade
H1he3p8as <.l 1§3313 minimal waz no proce-
dure-related pain fhefovas &b wsanaulfly
Fradndldlu < Yok

® 598911 robotic mitral

Nifong uaznmz®
valve repair lufihe o 518 TUddi"sd3a il
AMzunInFaun1a ved wazlifiinnzunsndeauain
130ail

€ 59891UM3lE robotic

Mihaljevic uazame®
surgical system lunsi division of vascular ring
ufihe o 99 wuhnisldnatinainary wisomild
1 precise dissection

%0 51991UMNST

Wimmer-Greinecker uazne
¥ endoscopic closure of ASD lugthefifhuilwg)
0o 718 nutlldnadudimels

Novick tazane®® :1891UMIM telerobotic
beating heart CABG Tuifihe o 518 Wil ob 919
Foanldvuilu sternotomy Wififi"sF3a naswuae
wmIndeu oo A1 lnswuuhivimsmaaldinm
o803 UazdnIIN13NA occluded graft ¥3e wrong

vessel grafted 1iosasadaliiy Ay

42

mslsinseseniinlame

Schmitz wazAnz®"® 891U intraaortic
filter device wam3sAnuMUTINGUAlY filter T80
MIAANIZUNINFOUNIY WoIT08AI08 1N ATy
Fadun  wowadonsanIg e uazANTL o
Tuvaziidanmaialsnvasaiden vesfiovas ua
Tifivie 1A 6@ ansddnwld g3 aortic fil-
tration Hhupiosdiafivzarglinzumsndouna o
antfosaaasumsraaildinienleaiilaion

un 71
NaunANUIdUIzfiuldi maviideiinn
AYOINNIN MTVNIUMUMTHIAATY wilnad
Iz maliiimswannmaduitmsriaa  msann
gunsallu wasnisliiasoslonialadfion Nailielsi
sanmisendiaminduuaznzuinindeuaniesas
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Abstract

Advances in Cardiac Surgery
Chaisit Srisamboon, M.D.

Department of Surgery, Faculty of Medicine Thammasat University

In the past ten years, there have been many progression in cardiac surgery. Recent studies about coronary
arery surgery, valvular surgery, transplantation, ventricular assisted device, surgery for arrhythymias, aotic diseases,

robotic surgery and minimally invasive approaches and heart-lung machines were reviewed.
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