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Image GUIIEH With Azurion, performance and superior care become one
Therapy System
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STEMI with cardiogenic shock, the long monsoon
Auguadiislsafudannanulunanaidnnlan

By failing to prepare, you are preparing to fail!

The Pulmonary Embolism Response Teams; PERTs
AstINANTNSYpH lan ALY Fa8LATDINE9N15YININ
upeHlanaziam (Extracorporeal Cardiopulmonary
Resuscitation; ECPR)

“Ablate-and-Pace”, an ace up one’s sleeve for
permanent atrial fibrillation with heart failure.

LASDINIANTEAUNSIIILDIHATR

(Enhanced External Counter Pulsation, EECP)
danilamalulagdmsudiinisailauaznanaiion
(Cardiovascular disease)

Ventricular tachycardia (VT) storm - The “Nothing to
lose” situation with Cumulonimbus cloud

asiannsuysenulusiu Jasdulsanale

“EECP wagnspanddens naidantnsinnsnisiluywale”
Never Lose Hope

Interesting Case : Make the Miracle Hole

Haladuinag wellaidugn

unumwenuragiislufuniseus fiaedifinngiileduman
msauariapfitiinsasnelanuaziale ECMO

p9Ansseiu (Sustainable Organization) : Iceberg Model



Cardiovascular diseases
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wiith carelioganis duedy,
monsoon

Furi sz danidansddunsdegnsdinsunnng
Interventional cardiologist #3pa185UNNIHANNTHADALRDA
#ala sﬁ’ﬁmm%’mmﬁwmmiumsﬁwﬁ’mamsm’mmuﬁ’ﬁmﬂ'a
Sﬂmmmmaamaaﬂm%mmu 9¢ilng 1-2 ’Juwmmmmmmu
ek msmmmmmﬂLwamwmamimmﬁuﬂayLmeJmmaw]
aeluiudufiuginnssneildfinnsansununisdanisioan
LwaimﬂfmfmumsmmmmnmLLawuumawmmwaumm
wuuetfupes Elective procedure #3a#nnmsfin ksl sni
wATiLanFInAas LN {UTuAe el Event unsnipumss
diafimsusawanandsewnndu 29safiiy wauaghsuen
Tsawgnuiainafiss niawindamulasmadiy wavsvyfediay
U590 “aedy Acute coronary syndrome’ fiundu
peheglpud fuisanAuidi ‘ACS” denaliuauauiineifisy
FinvaznAatage i duyin

Tsanaanldoniilafiuiduundy w5 ACS Ap Anwil
nduniiawalavadanduunduiiinanasfiuniadunas
napeaLdanila Tapanandniinnnsiadiuysduidan
malunasaidaamilaies SuilsunanniiemsUsusnupaioy
napaldaniull vhilMdeeduladudeisyldidoynaanidan
AszduMsIARANEDR TaganAsFAmIEIuNsEDIgNsTeLDaY
HapALapAAIY Optical Coherence Tomography (OCT)
NIDANTNADINIWIAEATALANGIBUEY Infrared HINa&IM
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W Cardiovascular diseases

LWUAIHALAAMNNATUSULANLBIATIUALASH (Plagque rupture) Zé\"mﬂ"?iq@ TDNANNNAD NSLARTDY
089NUDNATIUALASH (Plaque erosion) LLazmsﬂ%LLmﬂaﬂL?J'ayﬂﬁf\‘maa@Lﬁammﬁa*ﬁuﬁ”u (Calcified
plague eruption and erosion) ey Plagque rupture L‘i‘fluﬂafﬂﬁmwmaﬂizé’uﬂ'mﬁﬂ?imLﬁ@@fﬁ
suusefign Suidlasnnmsiianslifelsradigaullde lgufioysnaannagmeldasunznsu
Dusnszdumsiinauiden

1241 patients with ACS

Calcified
Plaque
(n=157)

12.7%

Plaque Erosion
(n=477)
38.4%

] 16 excluded due to

suboptimal image quality
n=141

Eruptive calcified
nodules (n = 36)
25.5%

Superficial calcific
sheet (n = 95)
67.4%

sUfi 1 uansauynuaswensan wsaylsa 1 acute coronary syndrome
110 W : Eurolntervention 2019;15:434-451 T. Sugiyama; JACC Cardiovasc Interv.
2019 Mar 25:12(6):531-540.

wazuaiuiiAa Event vasnufunde Tusendnefiviidinanis Elective PCI fiunenunaluiag
funan1salfsend wwndlsaaladseainesgnldndSamduniwasasdy STEMI Mnaafulnin
#ala

STEMI %158 ST segment elevation myocardial infarction @® 1172 ACS ‘ﬁ'ﬁmm?umwm
fign AT “‘Guilisuwdi’ vasranaldan FesulseAuldin szlifidansuluidsenduiilaila
Uausiagefidu J1Tudosihmsidanasnidaailafiduiuagiasediu fean NSTE-ACS %39
non-ST segment elevation acute coronary syndrome (gﬂ‘ﬁ 2) FainLina1nnanaLdnaFy e
Falaidiu v bigeasdidandmaubntisurimsssfulUifoeailald SeansUssisnadoanslien
vndn STEMI @59 sudstheingauasnuiidasisinamsfivhagliiasauteduna Apufiauld
fpagaidnargniiuansafivsihsiosaiuinlaiasamsvivinamsidaialengnaisedan. wazusiusui
vupvhunsaduunwnglsarinlagaulinainfiazifiasy STEMI Il (5U4 3)

Msasiale sen. | 7/



Cardiovascular diseases VM/\/_

uNuMsAFpsAnLmsuavhageTaEAsumsTdynindaiaviinansdananadansiale Ap
MsUszifinanuguuswaslsalinediu Fefifnaiiusududun tunsdli Ap Cardiogenic shock #3p
anzdoaidunaaailavhauduwaraunsadusdadonlidgesemadiuie [Fagaiuaws
Feazrnlintuirdug dumadrenuannfioudnvelafiludy anefivsafiudosduldanndayaiadn
ﬂﬁufw%ﬁ"ﬂaﬁﬁé’ﬂwmsaﬁLwnsﬁ’umiﬁg@ﬁuﬁum\‘mawaa@Lﬁa@ﬁ"g%ﬁﬂﬁw (Left coronary artery)
si'fwfmma@Lﬁa@ﬁé’ﬂﬁ,gyﬁﬂéﬁmLﬁaﬁ’ﬂau'}ﬂﬁq@ SENASYNPans1eeRala (Echocardiography,
ECHO) agssinisa wialildtinyafisnimzunsagng wu masduduawilafiigaseenagunss Severe

51U 2 LAANANULLANG19DINANNHDF AT FYMY (FIR71LL5090) azanuaenanlwiiila
A0599WUTE1I1 Non ST segment elevation ACS (NSTE-ACS) wag ST segment elevation
myocardial infarction (STEMI) (fiunaw: thoracickey.com)

5U7 3 wansadulninilauaediay

)
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Cardiovascular diseases

left ventricular systolic dysfunction) LATATELYSATDUaNAMNLEL R BURn&NLEaTaTe 3 aEhs
|Gt ﬂé’mLﬁaﬁﬂguﬁﬂ@@m%’aﬁﬂm@ﬁﬂﬁ?ﬁyu%amﬁmm (Rupture papillary muscle) wifefu
#peialaRneanesa (Muscular ventricular septal defect) LLazﬂé’mLf’l@ﬁﬁﬁamqaaﬂgmﬁuaﬂ
(Free wall rupture) msuszifiusianunignevhlfiasaluszrinenssuiunsifiungnnauasinmadia
Tsmmsﬁama\umwmmﬂum\amumsﬁaLwamwmamsmum% LAZAIANUNIIELNTATDHIINAIIN
Fomaveendandamlentielathanieln 3 ainedussdsiindudomlevsinaannld
Fumoanaisuiadaatlunainu wazlisusadaulddismsidaduidanials wainisuisa
Wadinsiaiduidanileruiuudlinnsunsndaumaniuffinnudosgeann Tavdmnajinandudin
wnngdnvi lawashunuulseAvdseaaaiiazsa Flgaseadudimnuadie.. agrelpydnsuanld
auiialllaTsaonuaiy w1 iFunzunsndon uaanmwsansdmsdusaasialaf 25-30%
srufuAIueulafiaf  90/60 ﬂfmﬂ%mmmmmaamﬂwa LLsiﬁ%'wswmuﬁﬂmﬁm%
wanaLdnafisulaaliin e Eabiolel Tunselaud “aandendunis ndandoreie” mesans
W Fuan U d uadedufien

Fefivh NS miaﬂm WAZAHINFIEANNRTUIN HNARD mwmfﬂmﬂmsa@a?uwﬂayiwu
L‘m‘wmmaamLaammiwmmﬂwmmwﬁmmem nanafanidundnia 3 1@y Suldud Left
anterior descending artery (LAD), Left circumflex artery (LCx), ttaz Right coronary artery
(RCA) fiunnidu uaznanadnafiinaafifisaslsaiazAnyunuy Extensive coronary artery disease
dhuasnsnunnFesitinislafiaifsiduaingauasaiian [Fud fle Ady saufedinns
uiednudnnfinnufinUafiinly Ueddn inn1ie Cardiogenic shock Aidenadpaiuizd1day
maﬁﬂﬁmjﬁayL?fm(;iam'ngmmLLazéfm'lzmﬂmﬁmmLﬁa@

SUT 4 wansmdnlnAnues Event fidnvianunidnlalfdy Interventional cardiologist
agunng aulfiniAnn13z Cardiogenic shock wazvilvinduizduntmuludpuuuladlusu
(fiwnnw: ScienceDirect; Cor et Vasa; 54 (2012) e3-e7)

2158155379 599. 9



Cardiovascular diseases

U 5 wanednuazranntanaiilaluaulisnsiiannnsdeaisiusedinannianndala

Y

(Coronary angiography, CAG) nasaLdaatdulneajivanuidudununyneu

inoeelsanazii %uaagmﬁul‘nuﬁ H3DTHI Nﬂﬁ'ﬂﬂ'\ﬂW'\aﬁﬁﬂqwmLﬁmgﬁmﬂiu {ile
<

5136 wendANuLAaE Aaguwndnlisasaanseinumniipudu iwszlirunanaifanadindany
N3P ..... eldLATDang R laLasnaALATR ??

3

nnRaTanauALuzianuInNUiiRvalsarasndoaralafiudusunausiia STEMI
ﬂaﬂammﬂmﬁ’ﬁ@ﬁqam%méwqmim‘] 2021 (2021 ACC / AHA / SCAI Guideline for Coronary
Artery Revascularization: A Report of the American College of Cardiology / American Heart
Association Joint Committee on Clinical Practice Guidelines) aztiuzii ¥ llaviannidnnsiala
ﬁLﬂummqummﬂﬁ@ STEMI Tuasasiug wisiu (infarct-related artery) Taolinuzsih ¥ idanans
Fonnlardudufiauiuunsliliamauasmsiia STEMI s routine Tugemsvivinamsiaunsmsh
WadnsueLEenldyundy (Primary PCI) iasanifiuanuidssssnsifia lnnguasfusnsiang
Fofin maudoraRasanlarasaidoaialatiuldluaaiuniseifinnuduesn fie stable
saglsaviidds lagndwalussyzpnunnimstmasdduninu

gﬂﬁ 6 LLamﬁaLLusﬁ'\ﬁﬁm@@%aa@Lﬁa@ﬁﬂmﬁuﬁuﬁfﬂﬁma@Lﬁa@ﬁﬁaLﬁ@mmsiuﬁﬁw
STEMI 7iin19 Cardiogenic shock s3u@2y (Class 3: Harm)
(2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization)

10 U9 2 atfufl 1 W.A.2566 (HAS1AN - BB



Cardiovascular diseases

mmmﬂﬂmﬁaufﬂﬁﬁﬂénLﬁufcﬁ”ﬁ@Lama%quiuﬂiaiﬁﬁﬂé’wi”auaﬁjﬁa A155%Y Infarct-related
artery miuﬁmﬁﬂsﬂmL‘Uummiﬁuamaﬁmymuﬁ?ﬂau UL msrﬂayuLLUa\‘mmmaufwmmia
fusuandensiefitin STEMI mwaammwmmiwmwuﬂmuwm@ﬂﬂ@ WAz WA ldannn1sang
nanndnnwalafiidnweizuas Thrombotic occlusion Wiafiasanannanlhldluszasnansudud
asiananaideninladulmuanniigs Aeldvsslumiannmsiaidenlfonefisme Tagrannidan
flazdanisiiunannidoninadindy nasndnny1n wiauwwliuliidanlUiipswsnniinaiban
AASFVLDNEUENY wasfinnududoutoy Tanafannzunsndoud Taslkilinanadanfidy
wuu Auguliing Guduandudeaiundn iidasdumendemaianasaidaaialagayi
ndafisilanaidandidlddasdurfuanudoennasiivsididoddss biviannuioalilng
aguluiliBaendaniiaala (No reflow phenomenon) Fsanavl#llanunsansunalnasuls
wsnAnef ez A duidanduiiveaiadild uarsedasduini szAnnnelaneuazsniu
fosdlnluanniiiedadudonlng ndudarlasslinduuvhauldfsnsis

ssUudussududosanadeananaiionilafidulagisududisnsifaindniaaufumimu
spUBVEY WU @uitinesfinsduandudandiiatulna @ RCA i Mid part wag LCx 7 Distal
part #9ufi LAD i Proximal part Wasifiunisduiiu Taafinanaidanilewan (RCA) a1u159919
1aa20 8 WiRan192 no reflow phenomenon dududnailedny (LCx) fuuadnifnndifiazld
UARINALY

peMsHanag Cardiogenic shock hildaufiiRpuanaidanaseidaailaliisairintiu
dipsanalafivavihdosnisnanlumsiusa sududoefinsfiansanls Dunigusn” (Mechanical
support) WateilaliaunsasuionUifpeeiuiziiddulilidognaivms uazanmssansyham
peale Tumamauiuundniinsazlildng finsAnuIionUsAnsnWYDINTSAB LALANTHAILN
aUnsalnagnssaifiomatuneissy uasallnwundngudataieud Husslosilugioy STEMI with
cardiogenic shock anaifipunangUassaduasysssulumsyinisy naldenionnzunsndauiians
AnandagUnseltas  niomsuinaNuLyInIaLazANNduAYasinana i Bniunseua
fihpdlfiadasdiomani anzunsndoufiieiu Wi nnzeniden AuidaaiinnzgUnsaingalune
napaLdndnUaty 1udu Jagiumsiasantiinsasfismaniisabignuushililueuld STEMI

sUn 7 LaAIranALanaRlaupeaulisnuifilasunisitiananmiann RCA hay LCx

215815% 10 599. M



Cardiovascular diseases

with cardiogenic shock nA91y Tuagfuinsaanawasuwngnihamiudiuing ualuanuifiu
saudadngihvddindengthe wazdeaedudnd Cardiogenic shock oy nasmnalanasaidiansiale
a7 wusnazRa1sanld Mechanical support W#idAs Intra-aortic balloon pump (IABP) 1iu
Lm%'m:ﬁ‘aﬁﬁw%amiﬁaﬂuﬁmmuﬁﬂaLﬂuﬁ'zLﬁaﬂuﬁﬂ Fe9zhuiiiy Coronary perfusion pressure
wanzAuihefildsunsidenasndaniala

U7 8 MwusuaRsFuuzsihnsly
mechanical support Tuw:ﬂ’sil
cardiogenic shock

(2020 ESC Guidelines for the
management of acute coronary
syndromes in patients
presenting without persistent
ST-segment elevation)

gﬂ‘ﬁ 9 AT 19LLEANAAN BB mechanical support LUUFA1e
(fiwn : B. N. Tehrani; JACC Heart Fail. 2020 Nov;8(11):879-891.)
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feudnsvidaanistugiUae STEMI with cardiogenic shock aztszauanuanianipfily
fipesuiala udtpyasimdvinams filsaskbayduaiiz Perfect storm Aipunududuay
Suifipsunanning Multi-organ dysfunction 917iuiu szuumelafiduiralraniinviudse sy
faldvinthonsuazlianusunin (Positive pressure ventilation) Usaafitufidussanisiia
Anzlanfindadndauannismanaunedilaiieaws LLawmsmmmmm%wmamumamfﬁams
m“maLLawmsaaumawamammaw?ﬁ‘iumswmia SEUUNINLAUDINSTUNALED A LLAEANIZAINULASLA
mﬂmyﬂ@@umsaswmaymLmu YA D96 a5 AR KA TUATEIWIZLASEDADDAMAMULALDIS
fidanapnmnnAvh idasyasdmindaidoauazshllgmsdusasweaaadiiicldlunasnidanila
S2UUANSYNNDDIFUTianasa1nnsuIaLinnasrinlinsaseasafifisndudusienuanas A
Yasumsudsdvnadon lREanaanlids ¥ald Mechanical support fedaefisefunisuiesi
ypaAnndliguiabiliAndudondinunsel Asuduesdoedsladn e:lfundunisuisieedan
wiﬂmiu;jﬂfmﬁﬁﬁjﬁyLLﬁﬁé]’aua\uﬁamﬁﬁayagLLé’a SEUUASYNLDRNaTianasaInnsuIaLEnn (Ewe
Jaaizaantioyas msiuaunanIsamvauanuiunsamsiazdiaalnsianiubon aeiulubon
FunainlususunisyieuawndaideanasyifidorsanfinUad szuuiadeadiinlnd lHud
Fonpanlunapsumisivhinansniaidonsanluraeias Winldaauanangunsed Mechanical
support LazASSALEULReSIeMLfinadanazdusensasneiadon tn Lﬂﬁmﬁamﬁmaa@aﬁmﬂ
a‘ﬂﬂsm Mechanical support Liag Lll@LaB@il'l’JVIET\‘iimmﬂﬂ'l%’aﬂLHUI@EJS"JBJ mmau&maaﬂmﬂﬂ’ﬁ
Aadaunsndou ?wamymwuwwmuammmmmmfm §n51n15500TinArEeanas

AsneInseilsadiednanssandindanuddaluninnansdnnIsIalaLe LA uRLs
sypzduauiestzy ek biinainsefeasiuanffisienumentelumssawm s
MssaasInsuensansufielagsmagedue Bivamswennslifueuliaulnauniefinssnway
(s9s:lmllanlidniu Mnguieyavssuasgiiuasnduiiayannfihedldsuasvivinanisida
wanadoaiiladiuannil 54,000 ey ffhundesziuasiauidueiodatsaifiuanuidesuay
8n51A5L FuTInluyae 30 1 maRMsaenIz STEMI with cardiogenic shock fiaannsiaay
W ldRugAfianudsgann (win > 15) Taswdlomafeiinezannnit 1 W 4 uddmsugiay
519398 multiorgan dysfunction uéa gnuNlanaFuiingendn 90%

Faiumsauaiihenefiisaunsaseefinnduthulfiudivhmefiugualunagiieings
Wupgrede Tufuusa Jiheilaaielionn wuhdiheddaugnnunnladusamamuiaaazaiuais
aufuwe1ua Manuisalagusiniaanicld  davlsSnumdaginngseuuniauiutaszangislagans
sudlaanefugunsaluazimedinfiay RpnANALINTUIAEUDDILANT FaIzdIa1s 9
nadanstidundadeafisndudodd waflinud fYaanzennununn sududaaldoniulaais
vnagedelaasfiheflinouanss lalimsazapsaidlinneasaiin Aiiannsimiulse
Wutufisennszuglesnaudadavotismela widwanutiswrisanunndlsalafinsoufiaz
delalilugnuean Tsadfiilagissinduansyiausss IABP iiyewadiazyinlinisdnela iy
#o1iing (Continuous venovenous hemofiltration #5s CVVH) ululgdauanusiuau au@anmﬁ’]
ASAANY LLALLAADILS NAUANGFNINUNFDENTIALEY

Tuiuf 2-3 natdanuaethoAnuniznaadansiagein 140,000/ml avlUande 29,000/ml
Fudusoeiialnfiageunn dlanafiaziintana ludiwnuefidusunsuaaiinldninnantiam
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anaslUinnndfiaunsyiedindl  20,000/ml mmmﬁ@ufﬁfmuﬂsﬁ‘f& @A tAwatpedunstd
IABP (%ﬂi@yﬂﬂmLﬂamLaamma%mmius”@waﬂmummauﬂimu) wipAuaipefunsly heparin
(Heparln induced thrombocytopenia %8s HIT) %Sammmmﬂﬂ’nmwmﬁauﬂ WunsiaLle
TumiuﬂmmmﬂymmmumﬂLmeJ‘Tawmfmmeaﬂ'm HIT eaAly uazvihmsanumstznaadae
IABP ag959a157 finuindnidandass Atu Jusuinndaidendiain IABP 59 AAEIHAAT
indaldanasiudmnnan IABP shasduiusansfiduriauiinund uananiiseidamiiowss
AsaauLAsaimele LipenEunzlSINaIN mL‘Uumm”ﬂﬁmﬂgmuzmasmsmmazmsmmLﬁa
madumslagiuans samfumsguameiinmelafiiunaandiynsweiua 59815annaviotae
melalddse wazluiug 10 fihysuamnsarhasamidnausunsaduinefo s

g‘ﬂ‘ﬁ 10 LaEAIANISUSHEINATLUNAMULE NS LE YT 6
(81989910 B. N. Tehrani; JACC Heart Fail. 2020 Nov;8(11):879-891)

9z1fiuldan STEMI with cardiogenic shock (uanzifisunmsignss ennuAnssnEaua
Tinapasanie wadelifiumefialumssnunitaeu Wisnadaunssoausavunanesqy
sududaefinsUsufiu 1151 Uszau Jsudsy Wwaudluaaunsaliawznshogaananan wil
anufawaaLipsEntaufionavh linszuImssawiaruadumad  mausenudsaanAniuld
Fpapdlszaumsaiuazanusmfisnnnaananfifisadaeionun wnzassaasalinuusgui
gnuIndudpsinsoudiugaisoasunadumisiianalszaunsel

Reference

1. T.Sugiyama; JACC Cardiovasc Interv. 2019 Mar 25;12(6):531-540.
2. E. L. Hannan; JACC Cardiovasc Interv. 2013 Jun;6(6):614-22.

3. B. N. Tehrani; JACC Heart Fail. 2020 Nov;8(11):879-891.
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—— A

Nuaanilag
U 1)

l5AaNLADADANY
(unanaLaanla6

U

WEY.BUANS SNUMIYSAY
YNNG
lsaalanaznannLann

By g (o repar, yeu a5 Rreparing to Gl
iThe]RulmonanylEmbolismlResponse}leams;RERIS]

0 UNHI

TsnAuidangariunaaainaan (Pulmonary embolism
w§p PE) Hunisluanzgnidumeszuuilauaznanaidnnd
wuldUpsiiusuduausasanlsanduiilalanaidonuas
Tsananedanauns PE ulsefifionnisnisaddnlddimiz
Yilsinsifiadevinldenn e PE Alil§Sumsidaseiisng
s Fuiingediesayaz 30 upaiisasmsiduiinanaunie
sovay 2-8 Wihedildsunsitaduuassnumagiegnsiaaz
Tiurinefit2d feriuuwnggauaszinnseniindennsifingiag
fiomswienmsuansiienaazinls uazanstimsFuduR LRy
fhumsanameipsfiAnmsiialinsitasdufigndos nannam
ffinguagtefiddszansnm ialinseuasnu e
wazuvined Suasyinligheillanasaninunniu

a

Walinanssnntudihenguiiatu naplsanailan
%Zﬁﬁmsé’mﬁqﬁmauaﬁjﬂw PE #115un91 Pulmonary Embolism
Response Teams (PERTS) Ty WRp IR ALaRI s TN ez unng
JiBameyaneneg IEfundiunumsanAuliasnaunug
samuazfinauoy PE THAnUssRnEaiwgegalayyands
\AoandnansiduFinuaswnanwlugiipnguiie
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e x99 Usa9A LazA19INAAIIY

PERTs gndadsiuiiuasausnlull aa. 2012 Ailsawsnuna Massachusetts General Hospital
(MGH)® LﬂawwﬂLLu’mwms%’ﬂmﬁﬂw PE TuﬂémﬁﬁmmLﬁmﬂmﬂmﬂﬂ'aum (Intermediate-high
risk 5 Submassive PE) LLavTuﬂanmwmama\i (High risk #59 Massive PE) fi@nugudau PERTs
maﬂa@mumwaiwmmmwLLa Lmemﬁyw’lwmmmw (AL TNUYTZ R ULLAZIUREANTS A1
wmm’gmu waanTIndu #arglsengnuialdsnss PERTs Uaﬁmmwufuimmumm waztiu
°mLLWS%msamqmﬂiuﬂiwmmwﬁa wsn Tl Af. 2015 a\if@mmsa@mammmLLawmﬂsmamaa@
a@ﬂu%aamaa@ﬂam (The PERT consortium) i LWBL‘]JuﬂuEJﬂa’]\‘]ﬂ’NﬂJS"MJﬂJB YNNAIUAITAAEN
mmwu,aw’mLLuaﬂQﬁ’ﬁm\‘iﬁﬁﬁﬂiwﬁ’u iﬂ@@uummwmmsw The PERT consortium s1nu1g
nnatplsenarialan Ty PERT consortium (#1%esdnauuee PERTs 1591

PERTs fin fluanauniminfisaseiulundazaarsunisnisunng maswﬂuml,awﬂw
Isnamaaﬂaﬂﬂu%aamaamﬂam T@smmammmu

1 sunsadsufiniaglinsmssnmdihsniaufonganunanaidanlandsundi (Acute PE)
(ApeesaLsa

2. fAsnuninanuSfsIfunsguashmfteiameduansie msidauaznssnnu
AuFIUNABALADA (endovascular therapy) ag1aiugysssy

3. fimsfineugUipnasidsunssnwlasfinananunisinag1amunza

4. fimsiAvioya Usuiiuna wazuaniasutioyaligafuUssansnimuesanstinissnusauiu

e 1ASIES19LDINULLALAISTINNGIH

A9 PERTs anansavildnatnnanssuuuy Tuduanuwson enuaulaussanauninin
wazAnuAarTaasaasiuiug 1ipsainnsdads PERTs azdpedalifimanuniuanugifsiy
MIAUASAMEIY Yiamediunstien asridauazmsshmRIuaMEaIUnasaLEane g5
SuiuSenudn Tsenenuafifinnsdade PERTs aulnal Gawar 71) sxdulsanenvnafifinnsisuuns
qDUIINAIY mmmwmmﬂmﬁaswﬂm PERTs fanuuansreiuluidazaardu lagainnis
dsraanniudificnsdada PERT fianua 31 aaniiu wodhanaundiiinsadisdudmlng ldua

1. a@wlsaszuumsmielanazisiidaings (Pulmonary critical care)
2. @AnansUfuRshulsarlaaznanataan (Interventional cardiology) wae
3. LYAMAATRNLAL (Emergency medicine)

upAMNG PERTs fatlsenaudig furdamlanannldnnuazngieen (Cardiovascular-thoracic
surgery) $9839u5hw (Interventional radiology) 21gsenansisariala (Noninterventional cardiology)
la%iningn (Hematology) wazgaansvanaiian (Vascular medicine)™® 91a5189 4WUN
PERTs f9muiifpmnainsulufindsuitmarnanaissiaus 1 f9 10 anawn Tasaasudulne
efifiBrmnainsinfindszanas 3-5 ananundedu
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upnanlAsIEIeTLAAFiuLED ASAfiunuDDe PERTS
TuusazaantiuAfinnuuansudy Tusgiulassasreiugin
yaalsengnvnalunsiinyssdlingoy A1ssINdin waznisin
nswensuaslsanenanisluniizgaidy aasnaumsinniy
bl amuumu?%mawmwmmamﬁwmwmiumLm'ifmﬂ?wm
Frhesmiudasiusn Tunasfivndsmennasziiunngiinszdn
HUI2LWENANLALIADN MAUSTENLAIWYI L‘ngmwmmm
Fudou Aszdmsinifiussyufinanaulunadoin uldves
9N sAnApFaas Delsenealiinsasingfnmudaly
Msudeng - D1elsenennafnsedeassauiuasysyu Ny
MIINSANY uaﬂmﬂummmiiﬁmﬂiuiaymsﬂswwLamu%ﬁ

Cardiovascular diseases

(Virtual conference) Tunnsuszyufindndoy Fefldnaligut UDAIAATUTTHUANTAFDIAD IS
wazlinssnmdUinuas ﬂ’]i’J'NLL‘lJ’WI'Nﬂ’ﬁG]@GHﬁJQﬂ’lﬂ%ﬂzuiwﬂwﬂuLLawinJwiJ']’JI@EJ‘VlﬂJH?‘iﬁWU']
Aflenuddauudu uaziussdusznauniefivalildlunsdade PERTs demsfiamugilasas
UsznnuUmy NMSARAUNANISAY NANTIASIIMENAATDINISHRAUIEDARAGE L1 ANSATIANINTIZ
msiAndudealddy (Thrombophilia) A1sAsIaRINE stmmml,awmmam ANSAAMIAIEDY
Mslinarayanidon AapAaUAAMNAIZINSATDUSEHZYITIoNAAATUANAN 1 A1dvANY
\Haaaslange (Pulmonary hypertensmn) ﬂaﬂJB’lﬂ’liiJ'NLﬂEN%aﬁLﬂ@ﬂ’l’sw PE (Post-PE syndrome)
wazazAnUduERAuAsUBAgIINAMZALIEDARANADALEDRUBAIERs (Chronic thromboembolic

pulmonary hypertension)

sUh 1 : dedrsanauiisulufiuguadiislsedudsnganulunasaidantsn (Pulmonary
embolism response team; PERT) @atldasa1n Res Pract Thromb Haemost. 2019;3:315-330.
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° Yselaniannn1s9anNe PERTs

wiidihy PE damlngjazaunsasnwnldmelddonstionazasiuibon aeralsfinig Sadld
1hgBndumlidssfifionnsuazdayansinfudasuieldsusnararsdudonundr  SmsuluIme
mﬁﬂwﬁwQwufmwwmumLLuvmmﬂ The American College of Chest Physicians®, Ameri-
can Heart Association (AHA)™ %§9910 The European Society of Cardiology (ESC)™ L1114
UFIATITR ez lungy massive PE %39 high risk PE s fenguiiwuliszansisoyay
5 uAfisnsAsFuTingedesayar 58 Tuuaidifiungy intermediate-high risk #59 submas-
sive PE figefifeuaadnasiiusfinsrianuvasilaiaswniugamiaien cardiac biomarker g9
Tu Fewuldusznnsoyas 25-40 waziidasmadeindarar 2-21 du® felidduunihiitae
1 enstimsshwngnels wmeasshmiugthenguisesnduagfunasffavasunnddaualu
wouziudundn msfifiuuwmganauiinsndulsaiufihonazlFmssnmgiislunguil v
TnssnuiAnLsansnwgegeadenaiiniezandnsmsideiinuasywwanwlufihonguilacld

upnnflgthefisandinen acute PE feflanuFosfiaziinnnzunsndouluandpunlgoso
NMsAAAUET PE T3 Bundanuan Lﬁam%‘mﬁwm@ﬂw PE d7aaAnlun1580nA189
MMefinal 1 TraIN15shI T0uTRaNNNISASIANAFRUENTTaNIWSINAEszLUR lauazan wulisns
ANFLNINA1DDATLAUYDNNANY (VO2Max) flanasndaiioundl 80% i‘fﬂLﬂuwaZﬁ@’ﬂwﬁmms
wilppdhuuazfiaanniinfiugast™®  aeuisuwuin fihefiseedinen PE $auay 45-52
HUSTANINAISYIUTaAAY (New York Heart Association heart failure score of > 2) So@aeu
i 6 W@puda 3 1 1920 desiuaifiuin mslinmssamuazasiamudiiefimnsausaisusn
Wariinatianwnaniwiugiay PE (4

mﬂmiﬂﬂmwﬂwssmm (Descriptive analytic study) WigUABUNANITIABIALIADULAY
#EIN5SRET PERTS Tuisﬂwmmammmmtm%m Wu31 A58 PERTs ihansanguagdoy FUNUSAV
B@i']ﬂ’]iLﬁEJii'J@“/la@aﬂB%JN@BL‘L!ENZ%S%EJWL’JB’] 6 LADY Tm%Jamwmﬂaﬂmma@aﬂmﬂiayas 24
\ADSDYaY 14 (relative risk reduction 43%, p = 0.025) LAZSEYZIAINNTHEUTSIWEIUA 1R E AR
avpgeiidydAayan 9.1 TuHhas 6.5 1 (p=0.007) msEnmasaLaaslfFiudl naifldluns
Aflegudanuduiuslaynseiusnsmsdedin Tapnsidesefiditu 1 Hlue au1s0ansnsIng
Fefialafesoyay 5 ﬂmﬂ@yasﬂma AN5H PERTS meswmtmam wmsam’lsaa@am’m'ﬁm’lm
6 L@auLLaxamzmnmm‘iuauifiﬁwmmaaqf@a&mmusmmm@ @1

Reference :

1. Silverstein MD, Heit JA, Mohr DN, et al. Trends in the incidence of deep vein thrombosis and
pulmonary embolism: a 25-year population-based study. Arch Intern Med 1998:158:585-93.

2. Blood Clots: A Serious but Preventable Medical Condition cdc.gov. Updated May 4, 2016.
http://www.cdc.gov/ncbdd d/dvt/docum ents/blood-clots-fact-sheet.pdf. Accessed May 6, 2016.

3. Deitelzweig SB, Johnson BH, Lin J, Schulman KL. Prevalence of clinical venous thromboembolism
in the USA: current trends and future projections. Am J Hematol. 2011;86:217-20
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e WHINIIAITADYDANITATIRIIRIFE

wifazlinsamsy PERTs wdszanalilunisguashmgiaslunatsaanty aapaaudn1sARu
sUuuumsanseinludnwazsne agauwsnatplagtiu agelsfinufdadiianunuissBnunnung

Y

fidedpensAmauiAenuNsQuashsglie PE Aag1918u
(1) MssAmTuguEuAsHEanEs endovascular therapy thelinanissnugie PE ATy
%58 (3
(2) FUaREDITNITINIA AT TN Y LLAZI LR LAITS A aunsathelfnan1sshwn fTunsalal
(3) Asdmse PERTs Tﬁﬂsﬂaﬁﬂémmﬁ’umiﬁmyﬁLﬁ'mﬁu%%afﬁ

o w

aghelsAmundnguberseansdluuiyasdseluivaennsd PERTs dnddingagneinda nangiu

A
nfingludlagiudininaigauin descriptive study®? @eiingefednen1s9uidaNdnmAIWLND
ARUAaNULALIAY PERTS 6ialy

e unasy

PERTs Liufinaniminfivssnoudisunnguasiifuansay
swenee Fudanfiunumiuasyssdiugiay PE lunegnidu
20U FITNFINIURLATIAINTaeiAsIHET MsridaLaz
ANTINWINIUFIYFIUNADALADALLANLUDA (endovascular therapy)
napRaufAna Uiy PE agnsdaiiies Taudinguseasdiialsiin
UseAnSnwgegalumssns andnsIn1sideiinuLazA1IENNanIW
TaganizEUiengy intermediate-high risk (submassive) uwaz
high risk (massive) PE mnfioyaluilagiiunudt dausisusifiu PERTs
g uasnwgihesiudu sasasifeiinueedihy PE faan
6 \Fauanasegefliivdde uananfinnsd PERTs awthplifinng
Aufaya msUsuiunauazianiauuiayaiisafiulssansnmwens
mstimsshmagaduszuy wazdvaansaifiayadenani(Usdasna
AT LRNLR B A

4. Res Pract Thromb Haemost. 2019 Jun 9;3(3):315-330. doi: 10.1002/rth2.12216. eCollection 2019 Jul.

5. Provias T, Dudzinski DM, Jaff MR, Rosenfield K, Channick R, Baker J, et al. The Massachusetts General
Hospital Pulmonary Embolism Response Team (MGH PERT): creation of a multidisciplinary program to
improve care of patients with massive and submassive pulmonary embolism. Hosp Pract. 2014;42:31-7.

6. Rosovsky R, Borges J, Kabrhel C, Rosenfield K. Pulmonary embolism response team: inpatient
structure, outpatient follow-up, and is it the current standard of care? Clin Chest Med.2018;39:621-30.
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(Extracorporeal(CardiopulmonaryjResuscitation;{ECPR)

UW.NLBBS
VAAY U TN

AssaEdUipAddaynidiuszuunisvinaueeiale

o
!

wazmsinadzuden diulnajinisudsnsiioinszduiale
(Inotropic drug) ?”fﬂﬁﬂafﬂﬂWiaaﬂawgﬁ%aﬂﬂ%awﬁuﬁ’wﬁm
LAZUSUNAISZA LYY ANSABLENDISDYIAIAE1I9YINIRANSYININ
e lartulugihpnengy uaeifiheunenguniaazltfu
wazadudaldsupluyiunassduge winsldsuenyiunm
szAugenauyhiiAnsuaspainnainefzeneen wi faladu
RA99MI2 napaLdannacinanyifadsizdiutasmaion
anunislumsterdefigingameiale Alinsuaussdans
shwdagensysuiale AsliAeuinnssunsmsuwngdadialng
Tunsaaasaednsnafitisnstnuuasislawazasina iz
BoalHfipeanaspanudusigiuiildiduensoazlaianis
(Distal perfusion pressure) Tude m%‘lmwsﬁmsﬁ'muﬂm
Flawaztnn (Extracorporeal membrane oxygenation;
ECMO) anansalishmnilszduiszaasiihedifianginladuman
#nEnn1zr1aladunadfilinuanaedaiZnsnw wuuUnf
A5shM@IELASe ECMO mdundnn1sastemaininaiioy
danlndlagnisuidanaiaannisuanseniingaynsel
dmsuiudoasdealuseinsauiusondiauinionuaziy
A1susulnaanlsdoananiian vnoualiauimlalaslsaung
wm‘]ﬁwmﬁyummﬁa@ﬁﬂ (Deoxygenated blood) T#.Iu
\@aaAe (Oxygenated blood) wazaduLingsneniyagng
Apiflpslutisszuvnamile feenaaznduiingmessunlnaiizm

2sansiale san. | 21



Cardiovascular diseases

LEaALAwNatEaa (UiRgeaduisdangyig 5undn Veno-Arterial
(VA) ECMO w3amaaznauiingseuuinaisudandivanauiii
Heralaniuyll 158091 Veno-Venous (VV) ECMOW

Azrlanyadinnziuiy (Sudden cardiac arrest)
WBaanneiilaRasaaduiiiinUnfnsoidunsa vil#sale
lianunsasadnnnnintutsinafiunane Sravldlafinonudy
Tafnazaivizadeusadia (Vital organs) Yaign1euiaLaoa
FenTurzumazaganudanisuadan @ livinduy afuzfinuld
Yippfigada aups dmsuismsshwidpsduiivinlifiidon Uies
pivztmemaldluvaiivinlanymdiuds Conventional CPR

(CCPR) 10gAsnaninanaAeLsaa HEDLASANTIYASZUILAS T LA ALTW (Lucas automated CPR)
p9ALTIHINATEAANTRA (Sternum) TiARnsTuuazAaaduerials ﬁmums%mﬂiwmum%
mamsmmwmﬂmsﬁa (Defibrillator) wWinl#AEan i idsaradUszamiuaunsldnaiiios nasannd
#lendusniduyng \ihg Recovery of spontaneous circulation (ROSC) tiRasanmannaiag
uilyamefivih i langeidu® araueldidu 3 ngulnejq fa

1. Cardiac origin wuiduameaiulneajUssunas 67% 1 Acute Coronary Syndrome (ACS),
Arrhythmia, Non-specific cardiac origin, Cardiomyopathy, Myocarditis, Heart failure, Valve
failure 1Jusiu

2. Non cardiac origin wulsuszuse 14% w1 Pulmonary embolism, Non-specific non
cardiac origin, Intoxication / Electrolyte effect, Post-surgical cause, Hypothermia, Aortic
dissection, Hypovolumia tDu@u

3. Non cathegorized a1n&" m@ﬁuq Uszanad 19%

sns1nssaniinlagidsludiisiilangaidunanlsewsiuia (Out of hospital cardiac
arrest; OHCA) waglulsawenuia (In hospital cardiac arrest; IHCA) gl 8-10% wag 15-17%
AIUA1A U

MsHeALALTnGILLATDINE AT LTS
wazdam ECPR (Extracorporeal Cardiopulmonary
Resuscitation) Aa ASIABILUUNFNNEIUTZHRINNANT
Apnsen (CPR) Aunisliiesos ECMO wuy VA ECMO
TagiInisnssnwfifivszansaiwgslunistban
WidpeaduazUaignieannndinisyin Conventional
CPR #sfl

)
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. lidpaneanshanpananalesfifiidanlUidsaiusuasmaldlunasinalanya s

. Hpwgensinaisuidanlagilalidasiaunisianusiosy talifinalimlawniu

. grgngemsmelalagdaa lidipeinaunsaviautdays (d

o USUaRgangiupeTIeNY (Hypotherm|a) lFenunas CPR auihwang 32-36 avasalded
LN DARAUDATUNSTINNUYDIFND LA AN HASHS AN 95T D DUSYA M

ATMNH 1
LEA9I995 ECPR 281991y

A15711 ECPR 911 Ju6 991/ 8ANUNSDUDEINNINUDIFD1TU ﬁqﬁwuymaﬂﬂs ANUTINLDAUDDY
fiuuwnguazwenuia Perfusionist wa3asfingunsel fumsuuumensufiatunislavaims
HaRALARALLAY (Arterial cannulation) waznanaLaaa@l (Venous cannulation) Fem1u Thai
ECMO guideline® yaansniemsuwngfianunsaldindas ECMO I8uA wwngfildsuydingmia
d191 CVT surgeon, Intensivist, Interventional cardiologist Ltaz ER physician Faldsunns
Anausunislamsas ECMO (Cannulation) a%iﬂﬁLﬁEJ?ﬁﬂaJwﬁJWﬁBu stwﬁ'}ﬁwfﬂgﬂﬁmmmmm
panelfiAnlnwuinnidselenl Saviensliiases ECMO Slamatinn1isinsngauniuunls o1
194 Bleeding, Hemolysis, Thrombosis, Infection, Left Ventricular overdistension, Hypoxia
induced endothelial dysfunction, Neurological injury from rapid change in CO,®

1
v v

A1519% 1 uaAedadu NFUWRSAVNAaWSUDIAT5YIN ECPR wuengu latdng9sine) Sad ©7

Pre-arrest Intra-arrest Post-arrest

- Old age - Shockable rhythm - Targeted temperature management

- Comorbidity - No flow time - Receive PCI

) . . ) . - Sequential organ failure assessment
Cardiac origin Low flow time (SOFA) score

- IHCA/OHCA - High quality CPR
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ATNH 2
LARANYINTEZYSLIAN
A15¥11 ECPR

v =0

nanduiamruefidAaelnnNuaIUNsafUTpaNAnUaYaEa1LINANS lELREDe ECMO fnalaunss

o

ADNAANSUDINITSNE [AHNNSLUNTIeEYZAAe Al @

1. No flow time #a Hauszgziiansaud Cardiac arrest aufaisy CPR @asipandn 5w
ansanwwud wftheilangaduusnlssweiuia (OHCA) 7,299 51y Al@sunsteAuaudn
peafiUsEANENIN AeiNadwsMesTuLUUszaniia (Favorable neurological outcome) wazanas
13% Tun4 No flow time ﬁLﬁmﬁunﬂq 119 (3R 20 1)@

2. Low flow time 79 #igszznadausiby CPR aufasudnmsnaisuidandineieess
ANNFDINNSIBITIaNMEETNY #5D15UNSYIUDRNA3DY ECMO msdpunin 60-90 w# 91Ams
AnwdilaedildSunsyin ECPR 133 519 wudh Sasiassaadimuiswafufunae Low flow time Tag
LUNONNHINIA1EDEATT 20 W1H, 20-45 1, 45-60 1191, 60-135 U¥i ﬁé’mwmssa@%masﬂiﬁ 67%,
29%, 10%, 6% A1ua16u©)

a. Refractory cardiac arrest time (RCA time) @9 #795502198171150 CPR weisialaly
ApUAUBIAMTHILHUALTWLUDUAGINEY Activate ECMO 1iatssifiugisidoaduin fianae
Refractory cardiac arrest aztiu1zaduiunisyin ECPR aasiansannseuyin ECMO (Decision
to call) 189 CPR 2 rounds of resuscitation (5-10 min) #5an181 10-20 w111

b. Cannulation time &g #9528z198169U6 Activate ECMO aufaidunsyineaunstasas
ECMO n&sanmufiu ECMO siasasiialusaaaufifinimg fiudasinuagiaiuszoy dudis
Perfusionist w5auLA3ae ECMO wwnglaviniinnieranardanuae (Arterial cannulation) was
#apALdaasi (Venous cannulation) nstiausadsasiuLa3ne ECMO auisuLfuiasns ECMO

3. Normal Flow time #p thanaifiufinsralduuidonfinaRiuedonnudosnisuns
s19e5iae Tagonatdunasnn ROSC #3p 1A8D9 ECMO 15uviheu Wiuthefivalasomsilusn Tuseesi
AITIUANTUIMITNUARA YDA LANYALEY LN draedun1iz ACS THiNansesyin PCI saudy
ynsEAUTale #3971 Targeted temperature management

[ 7

anweszipfimungAunisyn ECPR Aa fuaefifianisialanyaiduannannaiiaunsasnms
IRATURAWS2AVYSEADNAIUNIZING R (6 FeltinauaupssanistisALANInLuuUnG

)
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—— A

A1519%1 2 uaRAanvazTDIRT BNz [lmangaulunisyin ECPR

(dauatu1a1n Thai ECMO Guideline 2019)@

vaeau (Favorable)

laivunzau (Unfavorable)

(AsunmstipuAnniufannginirgnisel
8198 U52ENS N WL T ULIALAL 10-20 119

Az langadiuana e fiud luld g

- AzAdia et B o3y Unaw
(Acute myocardial infarction)

- MMrAUIADARARUNRADALEDALLALDA
(Acute massive pulmonary embolism)

1 fifaRunsldasas ECMO

2. nzvilangaaiin (Asystole)

3. Bififwuinaziiinnnzilanyaidy
#oo L lasumsHnAnAuTnaly 5 Wi

4. Tanpialangaidiuansiduidon
Ysunesnn niadiabalunseuaiinn
DEINTULLT

5. 183131 70 I

- AdudesF e R NS
(Acute myocarditis)
- [BsugnsaansiwLANe (Drug toxicity)
- Az laldUR AR
(Cardiac arrhythmia)
- Azaamafianee (Hypothermia)

6. Anneaup LTy UILSNADY

7. llanansaisunnsyineuuaawasne ECMO
(Analu 90 wAindwialanyasiu

8. Tspuzi5aszpzgAThaAifinsuusnszany
W¥hs19ny #59 Tsmsnsadug finadias
ffimeglifn 1 7

9. uaagan IS lLsUASEIAuALTN
a29n1n

FUAWLD TR ADUNTD AT UATIAEA
lsAUszanding1edaiing

Wi faya Meta-analysist® fi52u593 17 ANsAN®I9zWU41 A15vi1 ECPR Wfinufiu CCPR #ag
WuA1559a83e [OR 0.4 (0.27-0.6)] LAZHAAWENNTEUUY T2 aMART 1 [OR 0.1 (0.04-0.27)] w6
wuIN1e1ssas tuilagiuniu 2020 AHA Guideline for CPR and ECC® wuzsinl#nisyvin ECPR
\{u 2b (LOE C-LD) LﬁmmﬂﬁﬂﬁﬁmﬂaﬁLﬂmwaﬁ%uuzﬁﬁﬁmm?m ECMO fu Routine use Tu
Agvi ECPR Fapnafiansaniinsdinngialanyaidunnaingfiainnsasnum et undesedy
UszABINIUAMEING R (6 upAaIAT ARREST trial uns@amuwuy Randomized control trial T
Fihe 30 MewuT MstheRuduiniiheflanyeduasusnlsmeiina (OHCA) fennsyin ECPR
fidnsnssaniinennnnlsmeniageis 43% Wnfisufy 7% unaufildsuansyihn CCPR. Extra-
corporeal Life support Organization (ELSO) Registry data® wua1 85101559 83ma1AYi1 ECPR
(IHCA Tapaulna) Ussanas 30% waziuziinin Whranpuesnisy ECPR fa fiadaldiasns ECMO
TWndou WBuiAsae ECMO aelu 60 wifl susudisy CPR datfundnadalunisyihn ECPR 153
UszAnSaw faasuan Activate ECMO agesasdansln 10-20 wfindeannlinauauassanng
dreuRudnuwouUaf (Failed CCPR) §aun@® ANUnWsduLasfin ECMO lumsauymanisiay
gunsel sadsenutnglunsiassldiaias ECMO

Nsanssiale saa. | 25



Cardiovascular diseases

Taaguasti ECPR lumsshmsyiuunieandudoniu dag

DA ERa A BN ESusTndy aUnsaluazNswynsT
DWIZLNZas A5 ECPR a:fluszAnsnwiiinidnngiungis
wianzan wazanuwsaulunsdnnisartunsdseainauduiiy
ECMO euusunitaz Protocol tuisiazaaniiu
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“Ablate
-and-Pace”,

an ace up one’s sleeve
for permanent atrial
fibrillation with heart failure.

WensassIneAiiaduly atrial fibrillation (AF) &8 A1s
WuAnUnfagreuinupeiiladasunaurin A ifinniznns(s
Useinsn1wuaenismaisuyaaisnluilarioewy 91avin i
Bafusasgdasieny Wi daafidreluralafesuufinnis
wiefnanuiiudnidonavranasy(Ugaduranalion e
lW\Apeaupmsafiszuudug ihlUganmesumaniaFadint 2
ssunlraliounpadnafilsuszansaiwan AF Aoraiduang
Tounsendaifuanuidassioningialeduinan (heart failure :
HF)!

UW.3Ta ASANASINA

fihe permanent AF ssngda filay AF fifiuuwng S
189k UARlT w9 axlinyisiufiasyinldwalasu
Ansemzyiainduuduseslnid (sinus rhythm) BaLLaa
(wekifaadnnnud doady AF anuuuany) fmsmenale
RNANTIS 1 S22 AF AifusnunuAnly uay/mialana
Aanudsalunsasl3de sinus rhythm Asufiseiannnisld
rhythm control strategy azi#iulsin fignuuae permanent
AF 1UnRe euaRnIenIssne (therapeutic attitude)
ypeunnguwazanliiinnniifiazsedenmussyznaiuaenisilse
AF fefnflnuanaes AF pattern augudi 1

MssAwEUae AF (dd1ezdu paroxysmal, persistent
%39 permanent AF %39 pattern [#u¢ Afaudu1ATEINATT
snnTundazfiffidosUsuiundion fu 16 MIMEIRAR3D
YaduiFuefivhiaalsn AsAuelaeiuidanudsdaluauis
m’uu?imgjwiaﬂﬁl,ﬁ@ﬁmﬁaﬂ ANSAILANTATIANLEIUD
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5U9 1: ens1ennuuingdifinnsshw atrial fibrillation Mazglsy “ uaasiisilanuns AF
pattern #14¢)

msiduvasialatie ilswnlaidsusiauanly ﬂ'ﬁ%’ﬂasvm'mm%a‘[im'amﬁﬂufﬁaﬁ agalsAnulufiag
permanent AF azfianuuansislunssnunain AF pattern 39 agqaniieda mafmwmmmmwm
rhythm control strategy ﬁNﬁNL‘L&‘LAﬂ’]'ﬁSﬂEWLWENLWBZMZ%%’)Z?)L@‘IALS’W%LWLAZ‘U Fasiuanssnwgag
permanent AF muzﬁaﬁqmmuﬂumsiﬁmLwam‘uamfﬂwmfaLmumaumufﬂ (pharmacologi-
cal rate control) usimnssliamnsamuaudnsanuisivesialafosarsiiunafulliFde nio
ligansonunatiufsewssenld wu anudufidunniiull eulilunguiisgldsunmsfiansaniums
TAWILUL “ablate-and-pace’

“Ablate-and-pace strategy” Aaazls?

AN5YIN ablate-and-pace Ap ANSNENNFINAITSABIAILAISYIN atrioventricular node ablation
(AVN ablation) 'iu"mﬁ’wmi’ﬁﬂLﬂgaﬁﬂizéufvd%ﬁﬁwﬁ@ﬁms (permanent pacemaker implantation)®
AaAn aulifildsunisyin AVN ablation Twdn @58 cardiac rhythm fifidnweus complete heart
block &ssiu permanent pacemaker ﬁ’ﬂqagiuiwmyumQﬂfmﬁ%lﬂuﬁ’;ﬁfmu@5@15’1?}']5@%@%
Flafundn aundnmsidr magiheadainmsannilevesaraduSunaiulan AF Anise:d
§1A1SATUINNANST ablate-and-pace

Bufinns@ne ablate-and-pace wuw controlled study ARuWIIRaLAT a.a. 20018 wazdnnii
meta-analysis ARRAUALIFews 20071 fisrusiunanisinealn 6 AISEARILPEWDIY AISYI
ablate-and-pace feagulailiin amunsaansasmsiduiin aunssidimsenmnatnafiliisiess
LU propensity-score-matched controlled study wui1 A15¥1 ablate-and-pace 91987980269
s EeTie Wadisudunsshwuuuililaglidnisyi ablate-and-pace insarnnsdnwiiis
ﬁﬂayﬁfﬁ%mi’m pacemaker LLUY biventricular pacing &4 37% (8n 63% Lﬂut,mmswﬁuﬁ’ﬂa
ADIAINUNLNYIADILAYI 13D right ventricular pacing: RVP) wmuammﬂmwmi% o ‘Usﬂ,wu
NANISYIN ablate-and-pace NLAATH maL‘UuwammﬂﬂamwmwfmumfﬁmmmLLUU biventricular
pacing 14Laﬂuu:uuasswfwmﬂmwmmamw LLawa@TamaLﬂ@ cardiac dyssynchrony fiiunaidy

)
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Tunsdifild RVP delagmauiduasenisyin ablate-and-pace upfs fAisfiazaiuisaansns
madeBinluauliinguilld (RoauddslomifiAniuniaszgruaiiannisiduuasnaynsiuafia
dmlne/lfinspensedulniinn1ns wwy RVP wasdsmanaiildnanifimuadaiufinnesmsinm
fiflo APAF-CRT trial (AV junction ablation and cardiac resynchronization for patients with
permanent atrial fibrillation and narrow QRS : the APAF-CRT trial) lagluszgeisnuasnsene
SERUWNIT @6 20188 1§l randomized controlled trial (RCT) ﬁﬁﬂmiumjﬂ’m permanent AF
with narrow QRS complex 31393 102 aufitawfilszdd heart failure hospitalization Tagldaula
sns1msiiuuaeiale guithessniduspenguiaziyufisumssamsendnensyi ablate and pace
(e AVN ablation LLazE’NLﬂ%aﬂﬂ%ﬁuﬁﬁ%ﬁ@ biventricular pacing) Lﬁﬁuﬁ’umjmﬁﬁuﬁ%ﬂm
pehafinfinpuausaMsIduasialeioats afnaull 16 1Hsw naudl ablate-and-pace
mmsaa@é’mwmﬁ HF hospitalization (fag1efidudaey sau1n1s@nw APAF-CRT trial [fvinans
Fawdauiaaiiudn 4 9 Wiadnsziludiuues Iong term outcome RCT (mortality phase) f@m
AuNTuT 20219 I@ﬁmmﬂ permanent AF 'a"mmmmmmmﬂu 133 AU LAZHASNSIDIASEN AP
ablate-and-pace mmaaa@amﬂmitaymmfmasﬁ dlaisudumsineiseesiafin

NAfipyalss APAF-CRT mortality trial Al&nanliesiu Susufiufihaulentiennie Usesng
TumsAnmiirndpuasdanmadurasdnasayfl 101 waz 103 asssamilunguilldsunissnm
LUU ablate-and-pace L,Lazﬂémﬁii?m%“ﬂmLﬂmaii']\‘uﬁmmmi’wﬁu zAulddn AedsunesRs
m'mLsaummiwmawayiuLﬂammmmLLuvumeLmLf;ﬁﬂgummwu (UIBUHTRNITIAWN
EJam‘ufmqam'i'm'mmuumm?amawwmmwamamuasmq 110 As9sipun¥l 930U lenient rate
control)i @\mumwmmwmLﬁaaﬂﬂiwiﬂﬁuuaﬁﬂwm ablate-and-pace nqzanannsfiralawdy
Wusadyuwazasinigue (regularization) AAnTunserinang ablate-and-pace 1Junan

vi1ly regularization FedimnuaAsy?

Az lafidudfinunf lidnevathiauanse lifieny mavasslfidunaiuu anavhlfdan1oe
left ventricle systolic dysfunction (LVSD) #5p cardiomyopathy fil5uA91 tachycardia induced
cardiomyopathy (TIC) Upgiass#l AF finnazialarineansi@iiusisineqy (rapid ventncular response:
RVR) wedmsu AF nala fivhl#Aenae cardiomyopathy fiwenassingnfidudauunnndiii
Aade SAull AF sruauliteudilifinnae AF with RVR Taaldsunisshundiuenuass appropriate
rate control gjuda Afufin LVSD I# usfaz exclude annauas LYSD sanluvismuaudafiny 59
maﬁmm@ﬂmaémﬁd%ﬂu AF induced cardiomyopathy (AF-CM)2) dssunalanisiianiiei
pnapsuneldlitaauind iienanalnlanalnndadundn uafifioduigunamsinuniudainaasei
A157 heart rate irregularity azaanal#iinn1ae “calcium mishandling’™ fig1afinasia LVSD
sasfunisyi ablate-and-pace f"imému’j'] 91992aANNSLAANNNE calcium mishandling sl
regularization ¥99 cardiac rhythm AguuN

Jaqtfuruifnfpadungug “calcium mishandling” fimadfinasia LVSD AluldaAinaguaiizs
192 AF il udsiudeialasiuiadenssiindue dd wu §1)ag premature ventricular complex
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(PVC) Feralaidufindemenfiainasiianuldadinausvasnisiduuasile
(irregular rhythm) dswaliin “calcium mishandling” (d 19 wazilagind
NaNFIUNIATLLWNEGN PVC fifis1anunn (high PVC burden) Tugdhzunean
F11N5aNUTINAUN1E LVSD Taeldfinedin1ig ventricular tachycardia %58
TIC waznssnml# PVC burden anas Aianunsayin®d LVSD atuls 1224

ilugiisuunanuiideli ablate-and-pace Wuiadiau ace up one’s sleeve for
permanent atrial fibrillation with heart failure

Jufinswuiuddifihe Heart failure Pegiufizmanppiafilishwifioansnanisfebia
e L‘wmmmwmmf@ (s weitunendudu magiae heart failure fufianag AF sauday lddraniu
miiﬁmﬂqm beta-blocker, digoxin ASalldTufiAutad sunsnansnsinsiFodinld o
wazdedniihy AF Sszuzvadlsafiunng(§lianusutuauliiudrindy permanent AF Aazindae
madanlumssnmdalimnatniisansannsifeiiauaziuasmnwiialidudiiungui usnia
FEAansatpusTaihminemailldFanisvi ablate-and-pace Faisyuiafioulnisiony Wiy’
AdulAfiudugegaluinudasanatsn wnud Aazanunsadieiiusaiunsaliaass s

nanangIuBelszanrail Fadufiunvasdiusi lunsufisivelusissanauazsUssmeaing
Tawdl diagram waauinplifivasussmneing 1 fidhladiee) snugud 2

g‘]J‘f"i 2: LLa@\‘iLme\‘imisﬂmiuwmg AF with HF wazdpisluaennsyi atrioventricular node
ablation %#39n15%1" ablate and pace 5utas {Clinical practice guideline :
Heart Failure Council of Thailand (HFCT) 2019 Heart Failure Guideline :
Atrial Fibrillation in Heart Failure Guideline I AF=atrial fibrillation,
EF=ejection fraction, HF=heart failure}

)

30 | 972 asufl 1 w.f.2566 (HA51AN - WsIEY)



Cardiovascular diseases

QL ANlAI mstiuunsUiifannaize f1in lAAnuaAfianI9n1sYin ablate-and-pace 1l

mﬂa\‘immﬂmmﬂmmﬂu RCT wmmmwmmmsmmmmma APAF-CRT mortality trial
(miﬂﬂmauq wauuauuumﬂ@ ablate-and-pace 2211 non-RCT) aﬂmmwuﬂmmmm@mw
Walnagnsiunsyil ablate-and-pace T@smimLﬂsmﬂsvmum?%u@mf;'ﬂusﬂLLUUT%uZﬂaLﬂm
assvfwwmﬂﬂmiumuwmmu L¥1AN5YIN conduction system pacing 33a6i149) ST AT
L‘wqaommLwaL‘UiyumsmmsmLmsmﬂsz@um?am%ﬁu@ biventricular pacing iy conduction
system pacing 0 dufuuwngdaiunmadaesanafiashanusinariiiyszandliuasiiaya
Aufthunguil Taudpalidud asvi ablate-and-pace Aazdpanandunsiidafviyazdasd
iw3penseinlWiilaunuansiilussmalnasnin
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LATDINIANTLANNISTIININYDIHILD

(Enhanced External Counter Pulsation, EECP)

dnnianaluladaansuiihalsanalaasnannlianag
(Cardiovascular disease)

WWNgne)9dsUsE
Audseiasy

sarlaaznanaildas (Cardiovascular disease, CVD)
\uamamadeiinddusiug vpszmnsilan 9ntoya
1a9peAnsadylanwud il a.a. 2019 ffiFuEinann CVD
F1mau 17.9 dunwilant wWwdgifvlssmelng andoya
199A5eNTNE515eNguINY A.A.2020 wud saralaninidan
(Ischemic heart disease) #3alsarannLanniala (Coronary
artery disease) U1 1 lu 5 MAULSAUDIAINAMMSIHLTIADDY
Usznnsinpvionue Aafludasanafein 326 daUszing
wauA? Pa9unsshw CVD [Afimswamtaziisn1ssnm
Afuanasyunayds muelAiunsUsuasmsaaniinuaz
Asandlesuiduesingeg wpnansiuididnndaunaluladvionad
ﬂsﬂimﬂuasgﬂﬁ'}m?ﬁa%mLst'%mmnﬂfuﬁm%’uQﬂfmﬂajmﬁ
fp MIsnmdeinsannAnsEiuMsTupsiala (Enhanced
External Counter Pulsation, EECP)

EECP Aaazls ineruasngls

EECP fuinsnefianssnw CVD annneupndilisnan
.ihgs1eny (Noninvasive therapy) [#sunnssusaslayednis
DIMTLULATYLLYINANIEDLNSAT (The United States Food and
Drug Administration, FDA) 8% a.@. 1995 8lunissaun
anmsisuneni Binsuausssansshu (Refractory angina)
Tawdnagly Class 11b% s a.6. 2002 (Fsunssusaalfly
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Tudiheifinnzdaladuman (Heart failure)* wazluilagin EECP [Asumsyausudndunisshwmd
Yanasiy wazgnianliagiendiewneunniy

HANANSTINLBNLASDY EECP linannsiduadudy Intra-aortic balloon pump (IABP) @
Lﬂ‘?a\‘i%ﬂdayamLﬁwfﬂiugﬂﬂiait,wm%’@ (Cuff) fwnlispunn dusuazazina®4e Tuhae Cardiac
diastole (Diastolic inflation) iaduladanarnunlilxadeundulufislauntu fisund Diastolic
augmentation Lﬂuﬂ’liLﬁMﬁ%J?mLﬁaﬂfwaﬂé’uLﬁ'}gj‘ﬁﬂ@ (11 Arterial waz venous return) samali
Boafinaniunanadonilafivsunaunniuuasiraruldfbedu (Increasing coronary blood flow
and coronary perfusion pressure) waziA3sasivaunauTiuiilugienauiinilassdudndniioy
(Systolic deflation) ¥hl#anusunanadanaiulaisunesiensanasiiiiundl Systemic unloading
FanaliannsrinaunpsialalunsguieaidonUifoadans1en 189519y (Decreasing cardiac
workload) (m‘wﬁ 1ag 2)

AW 1 uaasnstuiazaanefip9UnsaluusALaASDY EECP

AWA 2 LaAINaD9 EECP ¢aszuuvaiuuidanm’

)
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91ANALAAISTINILFIAa1ID8 EECP Y lHAnnsUS @
Fndselopisaseuuialauazrnanaidondeis’

1 tgiunsueediuawannidonriilaldlnunss

2. \Ransasananadaniayinlatuly waziislRszuy
NaRALARALUIALANYDYHRTle (Microcirculation) e ulangng
s ENBMUNAT I

3. napALEnA Melus1eAEONIFFTY SRy
wsaFsamulunasaidon YlFAnmsaseansfidansnszdu
ANSESNNADALEDA WAZENSTITINARDAITHARAILUDIRADALEDA
(Angiogenic and vasoactive factors) SAUTIULRUEITEILANS
pALIUBHAENNE (Anti-inflammatory cytokines)

ﬂ'rss'f"ﬂmﬁlfi'flummsmuua\i EECP @» Suaz 1 $alus é’ﬁmﬁaw 5 5u dnifipedu 7 §UaH s
e 35 A%e® nEpvhAssAw Tuay 2 falug aﬂm‘maw 6 Y1 doifinedu 3 §ans Tuwmsmﬁw
wnNgona9zRasaun ISR ILRN LB URSDYING (6 zmﬂ‘umﬂ'ml,awamaﬂswmmmmhy‘* calafa b
AAINUI NAUDIANSSABIFIE EECP anansameaglfiunugl 3-5 1°68

HateLAzeupen1sshwday EECP3408 annms@nu binunainadseiinaliifnsunsy diuann
nu (e Dunainefpanfinfiliguise Wy anusdnganasausis vid Rantdtaasn sauth thanas
Yaa11 580 Luduy

UnNuIMus9 EECP tulsasnge

Isananatanniala (Coronary artery disease, CAD)

Yaqfufin1sly EECP lumsshmgty CAD Aupteunsray laadtsfissldsuuselamiain
EECP @Aafthelsananaidnnidlaniidnseszadl

1 Q‘ﬁ'ﬁa'm'rilﬁmwﬁ']aﬂmﬂ?mwaamLﬁa@ﬁ’fﬂa (symptomatic CAD) s¢¢u Canadian Cardio-
vascular Society (CCS) angina class Il waz V3

2. §ihe CAD fllmunzsan1sshwdisnlsidnanisiananardaniale nion1seisar
meifzenanaidoasiale (Poor candidates for PCl or CABG)?

3. fAldsumsvhinamsidlanasadonsils niomsiidarmadmanedoasialaudiusiss
Asianmsiiunthananlsananaldnnidlany (Refractory angina)? #safinmsavdnupwmanadaniale
(Restenosis after PCl or CABG graft occlusion)®

4, Nﬂ']EJ CAD #ia Non-obstructive coronary artery disease

5. N‘]J’Jﬂﬁax‘ll,ﬂ@ﬂ']’a‘“ﬂa'mL‘LlE)‘Vi’JZQG\']EJ (Post-myocardial infarction) wmma\‘mmmams
Lﬁ@%aamaa@mza (Post-PCl) ey mﬂawmuﬂﬁmmmmﬂL‘umwaa@Laammia (Post-CABG)™®
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Ussluyiune EECP lugilalsananaiananale 3468910

1 ananudlunsiinainsisuntian (Frequency of angina episodes) Laand1N1991n
Ad Lo lanALEen (Myocardial ischemia) laga1nnsAnswud1 EECP §111508AANUTHLSS
19991A5L5URENBA CCS angina class (Aagneing 1 seau

2. ananudtunslivieuldan (Nitroglycerine use)

3. WnANMUaLsaluAIsERAAI&InIY (Exercise tolerance and time to exercise-induced
ischemia)

4. andns1A15LinsuNSShe U lseweua

5. 1ANAMATWTIR

azHalasuLial (Heart failure)

1AMSANATSLY EECP Tufiheifinnizrialaduinaiiinsafionnisaedl (NYHA classification
Il and 11l, LYEF < 35%) wudn ansshwdoy EECP fusslupilufihunguaenan feil?

1 anuamuisalunseanidene it (Exercise tolerance)

2. aAANUTHLTWDINEAladNNAT MnTEAULDY NYHA classification [fateiay 1 sedy

3. Wiy peak V02 Wgihwinladumardiiaryuinnit 65 9 ann1sasrafinn1ueIAsiugae
6 WPBUMENAIIABIAIY EECP

4. \Winnanwiie

upAMATenyd1 EECP thufiumsiauasilakesanetny uazansasnasiduuasialaly
Q’ﬂqyﬁﬁmmsﬁuﬁfmmﬁﬂaﬁméwﬁwﬁ@ﬂﬂﬁﬁ;mm (LVEF < 25%)® wasdnnilenisanuiivinly
K3y Refractory angina saududmnisiudvasidlariosansdraiaunf (LVEF < 30+£8%) auau
450 19 wui EECP anansaansmsmsiinsumssnnisegniay uaslulsmennavesiiiuls
78% waz 73% MU 6 HaundIn1sSAEIY

sananatannaunsfv (Ischemic cerebrovascular disease)™

AMSAEnMIWDI1 EECP anunsadigifiudnn Uidaeauseldunnty uvranaidaniagsays
UsniLTisuanaien uasthousuasne tuaunsdiaglusduiimnzan Tagwuin navasmsiia
Lﬁ@@f‘uLﬁymﬁ’ﬂamm%masﬂnﬂumm 3 §Uanr Qﬂﬂﬁuazﬂé’ULﬁﬂgssﬁuﬂﬂﬁ SERUANMUF YD LASDT
wizthuaizshwday EECP #a 150 mmHg saudulfinaisnmsiudiunnndt 10 falue azdanaling
snwlugihelsaranaidonanasiulinafifign

HUaplsanannidanaunsfiufisnuisainsunissamaiy EECP Aafiesyuzusnifionnisasd
funsaRuANUAUlafald fUipszasAudyunaunaziznse sauiedthufifinnzaunsnaldontinga
(Transient ischemic attack)
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TsamuLdanyeszuvlseam (Neurodegenerative diseases)

fnsAnwAnsty EECP lufaelsawsAusdu (Parkinson’s disease) waziiazlsasalyiuns
(Alzheimer’s disease) Tuyssinedunudn nasmssawday EECP filwsuniiediann1sity lasaind
WFina1nn15A EECP anansatiudan (Uifgeaunaleunnly wazyinl#a1sdadseaninaupeyineula
AT

AEA1suauialnG (Sleep disorder)

NANSANBINLI1 EECP gapiiumsinaduuiinn [ ANDDnZIau waga1501m15 SouvNUsusuna
Pp9aN5TRUsTaNNINENDY F9NaTHD1A15UR9lsANAUIUNAD (Insomnia) ATy

N&u21n15 Long COVID

PaqtfusuiinnsAnwansly EECP Tugday long COVID snadu fimsanwfivhlugiliy 50 518
#591115 long COVID TaglAtinsun1ssnseag EECP e uin 15-35 A5 Asvas 1 521y wud 81n1g
sty anusFnmiloyanas wazianuauisalunisyhAanssufzu

TsAduql

upANANGNTTATINA1IMNT AT EECP feflunumiulsads 4 i Tsawnmnuyiad 2 Alsd
AMzunsngon niafinsunsndouiissuuainsals (Diabetic retinopathy, diabetic nephropathy)
lsAnAuUEyUNWaL (Sudden hearing loss) TS@‘ViaamﬁaﬂﬁmQ@ﬁu (Ischemic eye diseases) LLag
TS AL DUFUTTAN NN TN AT (Erectile dysfunction)

119%14%5919A255239INA155 1A EECP 3468

1 anziledumanfionnsssliasdi (Acute decompensated
heart failure)

2. anudulafngefisenruaulails

3. Aeapnaand1y (Coagulopathy)

4. FuFlalpasinsisinitunaiefieguuss (Moderate to
severe aortic regurgitation)

5. dusinlalunsa %50 LepasARALIATILSS (Severe mitral
or aortic stenosis)

6. \dudnaunslnalutaesindldinasiinsldsunisshméae
ASHIAR %3 fnenanaldanLaelrainuin (Abdominal aortic
aneurysm or aortic dissection)
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7. A laLduRin S99 s s UNILAISTNINYDLAS DY (Atrial fibrillation, flutter and very
frequent premature ventricular contractions)

8. Sasimswduuasialatinundn 35 wiauiand 120 assdpnd

9. lEsumsendalutieszaznan 6 §UaHTMILL

10. [#sumsiinanisidanannidaniale Tutiessuznan 1-2 asifinauun

11. TsenannaldanduUasfiusiagiuse Saudngadufin niodudanansululan

12. azanududnnludnngaguikse (Severe pulmonary artery hypertension)

13. pjazninansnensss
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Ventriculagtachycardial(Vin)lstonm

= ThE WNeihing @ loszP divaiicn
withfCumulonimbuslcloud,

WIWNaigy
DNANANALAA

Introduction :

Ventricular tachycardia (VT) storm is a one of true
emergency condition in cardiac electrophysiology field.
By definition, according to the guideline, VT is defined
as cardiac arrhythmia of more than or equal three
consecutive complexes originating in the ventricles
(Left and/or right ventricle) at a rate more than 100 beats
per minutes. Sustained VT is defined as VT duration lasting
more than 30 seconds or requiring an intervention
(Cardioversion) due to hemodynamic instability.:?

Ventricular tachycardia (VT) electrical storm (ES) is
a severe clinical condition characterized by clustering
episodes of ventricular arrhythmia in a short amount of
time. The current definition of ES implies at least 3
distinct episodes of sustained VT orventricularfibrillation
(VF) within the last 24-h or the occurrence of incessant
VT for at least 12-h. In patients with ICD (Implantable-
cardioverter-defibrillator), ES is defined by > 3 appropriate
device interventions in the last 24-h (separated by at
least 5-min one from the other) either with anti-tachycardia
pacing (ATP) or direct-current shock3
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Historical perspectives :

Cumulonimbus (from Latin cumulus, “heaped” and nimbus, “rainstorm”) is a dense,
towering vertical cloud. When occurring as a thunderstorm these clouds may be referred
to as thunderheads. These clouds are capable of producing lightning and other dangerous
severe weather, such as tornadoes, hazardous winds, and large hailstones.?

Pathophysiology :

Patients with structural heart disease and structurally normal hearts can also be
predisposed to ventricular electrical storm (VES) owing to genetic arrhythmia syndromes
such as catecholaminergic polymorphic VT (CPVT), Brugada syndrome, long QT syndrome
(LQTS)®

A. Presence of a susceptible electrophysiologic substrate :

In ICM (Ischemic cardiomyopathy), NICM (Non-ischemic cardiomyopathy) or other
forms of cardiomyopathy, scarred myocardium provides substrates for re-entrant ventricular
arrhythmia.*

B. Triggers :
Triggering factors may include ischemia, decompensated heart failure, infections,
endocrine emergencies, electrolyte derangements, and antiarrhythmic drug non-compliance.®

C. Autonomic dysregulation :

Autonomic dysregulation involves a decrease in parasympathetic input, and eventual
sympathetic hyperinnervation. Furthermore, ICD shocks increase the adrenergic tone,
creating a vicious cycle that may lead to VES.°

Reference : Management of
ventricular electrical storm :
a contemporary appraisal.
Gurukripa N. Kowlgi and
Yong-Mei Cha Europace
(2020) 22,1768-1780
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Clinical presentations and diagnosis

Ventricular electrical storm can have diverse clinical presentations. The rate of VA,
underlying LV function, and the presence of ICD. Patients with significant LV dysfunction
usually are unable to tolerate VES and may present with syncope and sudden cardiac
death as the first symptom. Patients who are relatively more compensated, especially those
with slower VA, may present with symptoms of palpitations, and lightheadedness before
developing syncope. Patients with incessant VA with slower rates (100-120 beats/min),
may also develop symptoms representative of worsening congestive heart failure.”

Individuals with ICDs can have a wide range of presentations from being completely
asymptomatic with VA episodes treated with ATP to recurrent ICD shocks. Patients with
frequent ICD shocks are at risk for developing psychological disorders, particularly severe
anxiety, and depression.®

Reference : Electrical storm: Prognosis and management. lhab Elsokkaria,
John L. Sapp b. Progress in Cardiovascular Diseases 66 (2021) 70—79
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Initial assessment

It is imperative to determine hemodynamic instability if present on initial evaluation.
In cases of hemodynamic decompensation, resources and personnel should be immediately
diverted to execute advanced cardiac life support with effective cardiopulmonary
resuscitation. Patients without a pulse and rhythm consistent with VA, should be emergently
defibrillated.?®

Device evaluation and reprogramming

Verification of the appropriateness of ICD therapies is the first step. In cases where
inappropriate therapies are detected, turning off ICD shock therapy should precede any
other intervention. In situations when access to device programmers is limited, a magnet
placed on the ICD can serve to deactivate tachycardia therapies®"

Beta-blockers : In patients with VA after a recent myocardial infarction, (3-blockers
can decrease VA recurrence. Non-selective (3-blockers such as propranolol are preferred
over metoprolol or bisoprolol. Caution must be exercised when using 3-blockers in
patients with decompensated heart failure, as that may precipitate cardiogenic shock!?*3

Amiodarone : Owing to its multi-channel blocking properties, amiodarone is one of
the most effective initial drugs administered in VES. For out-of-hospital cardiac arrests
due to VA amiodarone has shown a higher survival to hospital admission as compared to
lidocaine!

Lidocaine : Lidocaine is a Class IB antiarrhythmic agent that exerts its action by so-
dium channel blockade. Lidocaine preferentially works in ischemic myocardium, promot-
ing its administration in VA occurring during / after acute myocardial infarctions.®

Sedation

When VES remains intractable despite aggressive anti-arrhythmic therapies, deep
sedation, along with mechanical ventilation, must be considered. The goal is to alleviate
the sympathetic overdrive. Preference is given to opioid analgesics and benzodiazepines
over propofol owing to lesser negative inotropic effects.’6’
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Reference : Management of
ventricular electrical storm :
a contemporary appraisal.
Gurukripa N. Kowlgi and
Yong-Mei Cha Europace
(2020) 22,1768-1780

Catheter ablation

The predominant presenting arrhythmia in VES is monomorphic VT, which is
potentiated by heterogeneous myocardial scar. Catheter ablation (CA) works by
homogenizing the myocardial scar, thus potentially limiting re-entrant circuits. CA finds a
role in patients who have refractory VT despite medications or have adverse effects from
the drugs.®

Autonomic modulation

Stellate ganglion block is similar but involves the injection of local anaesthetic agent
into the left or bilateral stellate ganglia. Stellate ganglion block can be quickly performed
at the bedside. The stellate ganglion is located behind the carotid artery. A 22-gauge,
2-inch needle is used and advanced in-plane in a posterior-to-anterior direction to the
anterior surface of the longus coli muscle to avoid all vascular structures. A 7-10 mL of
bupivacaine or lidocaine is injected after a negative aspiration.”
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Extracorporeal membrane oxygenation (ECMO)

ECMO remains an option for managing intractable ES, typically as a bridge to definitive
treatment (e.g. ablation)®

Reference : Management of ventricular electrical storm : a contemporary appraisal.
Gurukripa N. Kowlgi and Yong-Mei Cha Europace (2020) 22, 1768-1780

44 | 99 2 atufi 1 W.A.2566 (A51AN - EIL)



W Cardiovascular diseases

| was consulted, outside hospital from
my senior interventionist colleague. A male
elderly patient with NICM. He presented
with heart failure. Echocardiogram revealed
severely impaired LV systolic function, —
LVEF 10%. Coronary angiogram revealed _
no significant stenosis. He developed
palpitation, his EKG showed VT. He was
defibrillated for more than 10-times. My
colleague asked me how to perform stellate
ganglion block. | told him in the detailed of
procedure. After stellate ganglion block, VT
was stopped. The patient was implanted *With patient and his wife's permission*
ICD before discharge. My colleague did a
good job and save the patient’s lifelll.

v
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EECP
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(Coronary artery bypass graft surgery, CABG)
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UsedAidu 6 1Aaunauun Wasraguniwwudn Sfsuiils
119712 wazranndnauasinaliawasuiinannd CT KUB with
contrast Wui1dl Heterogenous enhancing mass at middle
pole of left kidney 111@ 3.6 X 2.6 x 2.7 cm. No renal vein
thrombus, no lymphadenopathy. Infrarenal aneurysmal
dilatation of abdominal aorta 2 x 2 cm. in diameter and
2.3 cm. in length. Right common iliac artery 1.6 x 1.5 cm. in
diameter and 2.0 cm. in length. Impression: 1) Left renal
carcinoma (T1aNOMOQ), moderate to high complexity
tumor from RENAL nephrometry score. 2) Infrarenal aortic
aneurysm

5 \maunau aulilasunisidaialaiietiuean (Radical nephrectomy, left) nawe5ingn
guiilaszydn Wuuzdadlalaufia Clear cell inunsaseavenniUsauluiile (Free margin)
LLAUAISSAEIAD BANINADLEBIAIUAINLDNYLSTADNNILGDS

3 HDUADH NMWLDAYLTTADUNILADIWUI TLUNATINAVLEDALIZUF NN HADALADALLASLHEY
Al ana (saccular aneurysm with focal dissection and penetrating atherosclerotic ulcer
at L2-L3 level) aulifalaiinsunisannlananaiianfisusiumesisai (EVAR; Endovascular
Aneurysm Repair) AszavusnuLe) (L2-L3)

NanN150529519018)

. gaunafiniy 37.5 ssmialfos anudulafin 140/90 fiafumsson Twas 98 Asespund
snsmela 20 Asasaud szdupandauludsn (Sp02) Souas 97

e 599550V Maiuulafiany Engorged neck vein. PMI at 5th intercostal space,
midclavicular line. No heave, no thrill. Normal S1, S2. No heart murmur heard. Pitting edema 2+
both lower extremities.

« szuun1snelany Crepitation both lower lungs.

. szvvdseamaglunariung
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NANITATIININADIUURANNT (Fanmdi 1-3)

AR 1 : AaulWHTale wu T wave inversion in V1, V2. AR 2 : NINENYSIENTIBAND : Aortic
Otherwise, unremarkable. atherosclerosis. No pulmonary congestion
3A 3B
3C 3D

AW 3 : asradanszaREalawy

3A: AW SAX AV level wudaulu inferior vena cava sinwiasluss right atrium (gnesdinaas)

3B: a1 apical 4 chamber wudaulu right atrium naacu tricuspid valve {Ug right ventricle (gnasduag)

3C: 7 subcostal wuraulu right atrium naan11 tricuspid valve (U8 right ventricle Taganwalziauldunuy
non homogenous (gAFTENA)

3D : AW subcostal wuAauly inferior vena cava @auiinalisia right atrium (@nAsHTn)
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asuilgndasdulugiassi
1) Right atrium and IVC mass with right-sided heart failure.

2) History of left renal carcinoma (clear cell), post radical nephrectomy 5 months
before this hospital visiting.

3) History of infrarenal saccular aortic aneurysm with focal dissection and penetrating
atherosclerotic ulcer, post EVAR 3 months before this hospital visiting.

fiheneiil§sunsi Cardiac MRI ifudniiagdnuasdaubuipsilanui Aaunszapuma
renal vein ting IVC uag right atrium (1wl 4) Tednwazupedauldy inhomogeneous 13
AW TIW WuI1 inhomogeneous hypo-signal intensity in TIW wag tuaiw T2W & mix hypo/
hypersignal intensity (M 5) WpBaansAiusadnudndanld uptake gadolinium SuAvUSIASS
AANADUN uptake gadolinium UN9a% (1T 6) Snwauzuasdauineduriliinge daulusiaeiala
fisunsenansiidinudoufious Lix‘iLLawaJanLaammﬂiﬁmﬂﬂﬂam

WA 4 : 21 MRI #1319 SSPF cine wu faulu inferior vena cava siawflas(ygh right atrium (anes&indag)

5A 5B

AMWA 5 : A9w MRI #ala T1 weighted image (T1W), (5A), T2 weighted image (T2W), (5B)
Wu31 inhomogeneous hypo-signal intensity in TIW uaz mix hypo/hypersignal intensity Tu T2W (gnas&iag)
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6A 6B

WA 6 : 71w MRI #ala late gadolinium enhancement 114 3 chamber view (6A) L&z coronal view (6B)
wud1 Aaulal uptake gadolinium fikAUZLIMmATINANADNT uptake gadolinium v1eaN (gAsELTen)

HUapldinsunisindaiiaindouiiiafiusiiaiilenaznannifondiinalugaeviogean
(Right atrium and IVC tumor removal) Nawg153ng1up9Butiianuin tJu large thrombus Lazdl
section ity classic clear cell renal cell carcinoma

nawda U ldsunssansinadialagndusnind 7

TA 7B

7C 7D

AN 7 : Dans18198RLa YN apical 4 chamber wag subcostal WSsUigUADUKIGR (TA Lag 7B)
nawhdn (7C waz 7D) wud Asuiilalusiaeiala (anasduag) [danieeanly (gnasdindag)
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Discussion

'
aa v

Aouludieialatduneiinuldldusyudfidunsage fuheffideonluinsizlasdudosldsy
mAfadpuarshmageiurind pwndoullanangalUgausiaduiinasnfoauasiitolon
v lfiAnsgafumaAuEaa mam@ﬂa%Lﬂ@mawm%Lmuw@wmwﬁumum\if@ Fasiuman

NN NWHZ‘]JBWQ%@JWEJEN%’J@iJB\‘I B\I‘U’JEJ‘S’W%J‘M‘LA

AsINeRunanlnFeRale : Aanludaerrlagursasuunledu ®
1) Apulinean (Tumor)

2) TA598519889HaLa (Structural)

3) AuLdan (Thrombus)

4) Apuannnnzfinile (Vegetation)

Tuniaznandenauanisnguiauiiiaean (Tumor) eudelaidu @
- AipuLiauuYUguad (Primary tumor) wueldidu sialis1ause (Benign) wuldds 90%
L1 Cardiac myxoma tJueu wazuias1gilsy (Malignant) i Cardiac sarcoma

- ﬂamumwu‘nmﬂu (Secondary tumor) finszauunaIuIrBu (Metastatic tumor)
mwufmuaym'}ﬂaumaquﬂwmmswmm 22-132 1¥1n @3

AoufinluRpeilalidiesdusidaunsewmsnlhouse aansanalfifaninzasi#aisuibon
AeUARAuDUTUILSY niaRaladiuiindanzld Tudunmnauasiumisiidouinieg® msitedudng
91AYD1NN5BNE U ETINAUNANTIUNINARTNUN UTENDUA LYY Aoufinuluknsarsinunsialely
mmmwaamaa@miwu mﬂswmﬂamLuam%msmaau LLawaJwmm%mwmuuwmuawsa
laidueh ﬂau@QﬂanmiaﬂmmwmuﬂauamLaammm@@ Wudu arsvinsitesyidsedundy
p9AUsEARUSINEA 4 peledesplUf ©

1) 1yuaediiy iy Asuludaeiilafinvunnfigaluiinde ilowenuiialisyusewuy
Rhabdomyomas %39 fibromas 1Jueiu

2) aiAnseluazanushazndumeadiin wu manuisuludeeilsvasdieffidssinanfon
Flaf ULl (Uuuundaznwunauiaflausnaeuntinaiy Hdud Aauiuilanaaziduiuiiam
UINNFA

3) FrKNeupeiau LYK vegetation, fibroelastoma dnwuusIsauRala %58 thrombus,
liposarcoma, metastasis, lipoma, lymphoma fawulausiae pericardium

4) MIATNNAFLLLLAEA (WA (Cardiovascular magnetic resonance, CMR) anunsayseiiiy
drnseldlunassenny waaeanvinafideunsenaly aaduizinadueld uananildeaunsa
upnanwezasiudinlfidaesinlaunisliansfiused q late gadolinium enhancement (LGE) 11
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lipoma azldwuindl LGE usiasfifayanaunin T1 weighted, T2 weighted #itAuTu wazvin fat
suppression technique tuaswanustasdiidulvdula

fihpneiindsnnridanazadilanudaulurevialagiuwn (§lvih Cardiac MRI wui
ApulurpeiilafidaunsesnansfiiiudouiouzifanaziauidonumalngUnaqu  1insandand
vualne) flananslfifinnizunsndoulUinuinenisiiuldnauesseuunaisuidsn Feiinu
Fdudaehdnofousanlagiiifiqn nanesingasduiiisidudsiinansellide daudulng
\Hududsaiunaquudmiiuduisuiefinssnumniidioaials

SMSIUARAE TsauzSsianuauisalunsaseanslUdentaizdug swudeilald xS
”('?1mm‘iﬂszmymﬁﬁmﬁﬂ@fﬁgﬁfﬁm uzSaiofaUsa (Plural mesothelioma, 48.4%) uzisq
e (Malignant melanoma, 27.8%) uziSeiaa (Lung adenocarcinoma, 21%) uziS9Lenuy
(15.5%) upnmaddelisgnuuziseinseaslufiraewilald 1wy uziSesell (10.3%) uazuziSeln
(Renal carcinomas, 7.3%)“

8
W

uz59lm (Renal carcinomas) Qﬂ’mﬁﬂmﬁwﬁam@wwﬁ (Localized tumor) Uszuned 45%
Aounseaumnwizfi (Locally advanced disease) 25% wazdn 30% asun@isuziiefinszaiyunda
FunslefiinnszanelUde Usa AAN Siolfesou fU waszuUUszam Asnszarslufimlanuls
Hppann dnwauzaisnseanylUfivesinled 2 wuvds

- A5EYlAYASY NIUNNN Vena cava tagmwizsiia clear cell Aisanszaalinig renal vein
\hg Vena cava wazlufirialavineunyan (right atrium)® wiugdiesedl

- nszaulag (e Vena cava SanulduayndnuuLsn

mmmamma\‘i@ﬂ:}yﬁm(ﬁaEmu%qﬂszmsmﬁﬁmﬁa%ﬁfﬁmmLL‘U‘U fwuvewiinldfinnnig
(Asymptomatic) Uszaneu 20 - 37.5% uae Renal carsinomas mé’wﬁ'mmmﬁﬂaﬁmgw%amﬁw
2115919 MeduFle Wy melalidy o FlawiuRaderiy wiuniean #EauwIN® wiaad
§1A153U91A vasovagal reaction (6

AssvINESeladidsshwnanaIuunsIgIn 5 38 ©

1) Mseen J06Wane3s i Partial nephrectomy, Simple nephrectomy, %58
Radical nephrectomy

2) ANSANYIH

3) aslAzaiitinge

4) mMst%ey1 Immunotherapy

5) A15l¥wn Targeted therapy

Huaespfildsunmssawlaanisindaenbuiiiafiln sauneduiafivalennn saudunislien
Targeted therapy a9iufihenadulidinldund wnfasmunisshwmenuiaiaiinszinisnay
WWugupsuztsaduszyze pgNauLaus

)

62 U9 2 adufl 1 w..2566 (uns1AU - LUBWBIU)



W Cardiovascular diseases

Qﬂassmﬁfﬁmumﬁm NIUANTHIG R simmsuauﬁmQﬁfmﬁﬂamﬁﬁmm%iuﬁwfﬁﬁﬁ 17
nAdNfusnds wilinudovanianaals 1hsunssadaamssladiaidon Wnsaudy
waluladnssh LaTyAAAINTIIIMTUNNRA1YaD1T51 595N TafuYin 155 1DE1959A159
i ifhpamsaruiungings sukes ICU lidaehenuiunnass

“Everything will be okay in the end. If it is not okay, it’s not the end”

v
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InterestinglCasey:

64
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Uszifiilagiu :

fiheiEufiomsmiiauheidis 18 WWourau axmsiusnn
NAPPALSY YuThuntneg Hanas [WUasiafilsaneuia
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wiflldsunsaa ipsnnaniunisalssinauaadalasa
1A3A 19

4 \Fiauneu smamdlawiduannu Bntuule 1 fudas
wgenin [HsumsasansIsTlan wavaauniile wuslale
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#alalauazanudulaagelinsiuanmg §Uanldsunisnsis
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3 funau duhpiimsnihiia adwaviduay Huudsyrloy 91nsiluannmsusanuss ifilagu
(ifusdunsian

1 JuAeu fhefionnswiasinndu Bisusaqanannfisels uauswudinidsy vuauaneine
w9 LN Yaanzpantipyas Fuiudu laliaw Wudunten T (1le nelaluiiFeeninnia F9un
159NN

Usgifafia : Ufiaslaatszandd Gieglfagsun1suise
Usedfen : Yiasnmsidansiania snaninidn snaudilla wazenayulns

Physical Examination :
Vital signs : BT 36.7°C; BP 104/82 mmHg; PR 108 /min; RR 28/min; O, Sat 97 % at room air.
BW 100 kg; Ht 150 cm; BMI 44.4 kg/m?

General appearance : an obese middle-aged Thai woman; physical distress due to
dyspnea; alert and cooperative; not pale; no jaundice.

HEENT : no thyroid gland enlargement.

CVS : estimated JVP at 15 cm of water; apical cardiac impulse at left 5" intercostal
space, midclavicular line; sustained right parasternal heaving; varying S1; loud P2;
summation gallop at left lower parasternal area; grade 2/6 holosystolic murmur at left
lower parasternal area.

Respiratory system : normal breath sounds; no adventitious sound.
Abdomen : soft; no tenderness; no guarding; no rigidity; liver and spleen not palpable.

Extremities : cool extremities; pitting edema 2* both legs

HALADA :

Hemoglobin 161 g/dl; hematocrit 48%; platelet
209,000 x 10%/ul; WBC 9,170 x 103/ul (N 51%, L 39%).

BUN 24 mg/dl; Cr .06 mg/dl; Na*133 mmol/L;
K* 4.4 mmol/L; CO, 20 mmol/L; Cl 102 mmol/L.

ECG showed atrial fibrillation (AF) with rapid
ventricular response, right ventricular hypertrophy
(RVH) with strain pattern. (A1w# 1)
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CXR : Increase cardiothoracic ratio; right atrial enlargement (RAE); main pulmonary
artery (PA) dilatation; decreased pulmonary vasculature; no left atrial enlargement (LAE).
(WA 2)

Transthoracic Echocardiography revealed small size of left ventricular (LV) cavity with
preserved LV systolic function. LV ejection fraction (LVEF) 53%. Flattening of interventricular
septum (IVS) with systolic and diastolic LV D shape. Markedly dilated RA and RV with
impaired RV systolic function. Severe pulmonary hypertension (PHT). Estimated RA
pressure (RAP) 25 mmHg, PAP 95/30 mmHg. Severe tricuspid regurgitation (TR) due to
incomplete coaptation of tricuspid valve (TV). Relative decreased LA size. Minimal pericardial
effusion.

Pulmonary hypertensive (PHT) crisis with progressive right ventricular failure and
clinical normotensive cardiogenic shock

AWA 1 : aaulniinalauaas atrial fibrillation
with rapid ventricular response; right axis
deviation; right ventricular hypertrophy with
strain pattern.

AWR 2 : MuepSIENTIenuaalE LRy
w9alale (increase cardiothoracic ratio), RAE,
main PA dilatation, decreased pulmonary
vasculature, no LAE.
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NAYsEIALALATIaTINAY fhesiefifianeg normotensive cardiogenic shock ifipeanadl
DINNSLLAZDINNSUEANLBY poor tissue perfusion (LA syncope, cool extremities Liaz oliguria
wianudulafinazadluseduyns LLmm‘wmsmw@mmmm‘[a%m%wmw pulse pressure WAL &1LH6)
19901792 shock Tuwmmwum%mmﬂmau PHT crisis L{9991A0599W1 right ventricular (RV)
failure (elevated right sign filling pressure, RV gallop) squfu side of PHT (RV heaving, loud
P2) d1%sun11e shock a1n isolated RV failure Fedswaliifa left ventricular (LV) underfilling
%mu@fmwu lung parenchyma S|gn e wmﬁswuamﬁu High risk ua9 PHT Wpeandininis
Wilpudzeszwa mm‘iimlﬁ\‘mumam activity Lazilysyi® repeated syncope (WHO functional
class IV dmsy PHT) dmsuanauas PHT Wufthesed avafuneluddudaly

@ﬂfmiﬂEJ‘fIZﬁ%’Uﬂ’]’iia'viaﬁ'J&JmBTQ“ﬁﬁax‘igﬂL?Au (#en furosemide waz amiodarone sAuAL
A15¥1 synchronized cardioversion ¥l AF wasunduundu sinus rhythm ghau#oaasiiie
3nga (ICU) Q‘]’Jwﬁqmﬁmmﬁﬂaﬁmﬁw Yaanieanningas 59065un155A81698 norepinephrine,
dobutamine, adrenaline saufiun1sWue inhaled iloprost aghslsAnugt inpuaasianisshm
117172 hyperlactatemia wag oliguric renal failure

\ipRasanmumuMssamfiasldsuwuin 1) mslavistiemalalugihefidning RV failure
219¥i 1% Ay RV afterload wazan LV preload dsualsf hemodynamic collapse, 2) A15¥
cardioversion 1&g AF 153 sinus az1fis cardiac output (CO), 3) 13 reduction of RV afterload
@aggan pulmonary arterial hypertension (PAH), 4) n1st%e inotrope (m‘ﬁ'ﬁﬁmg (32-agonist
#uA dobutamine was adrenaline) usnanazsiia CO Fafignaan pulmonary vascular resistance
(PVR) G'Z'fﬂQ‘]’Jaym%mauauaﬁfﬂsﬁum\iﬁﬁﬁu LL@"ZumfmLﬂua%ﬂQﬂfmswﬁﬂé’ufﬂmauauamaﬂ'ﬁ%’ﬂm
#g conventional treatment fiunngdgshuFnduladannssamaleisnisyi Balloon atrial
septostomy Wfufihy Walifihgsiuangingdfimsunbayss ipsnndayansinaiacioy

A1571N BAS LTun198979 inter-atrial right-to-
left shunt §11159803U1@ right heart chamber
WA LV preload wag cardiac output (@ (LA
i 1) iy O, transport WAz ann1Iy sympathetic
hyperactivity laguanunduniiz O, desaturation
ApurnARansaudApedin1syi left and right heart
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catheterization inEugunsitasun1g pre-capillary
PHT uwn post-capillary PHT UDANMATUTUAITIHINY
pre- cap|llary PHT tiaana severity g O, desaturation
wanLEEIn1sYRRans BAS Tus1ufid basellne mean
RAP > 20 mmHg waz O, saturation at rest < 85%

Intraprocedural transthoracic Echocardiogram :
marked RA dilatation, small sized LA, no ASD,
no partial anomalous pulmonary venous return
(PAPVR)

Left and right heart catheterization : mean
RAP = 9 mmHg, mean PAP = 52 mmHg, LVEDP = 5
mmHg, PVR = 15.7 wood units, CO = 2.74 L/min
compatible with pre-capillary PHT, baseline arterial
O? saturation = 96%

AIWA 3 : LLEAYA15Y1 Balloon
atrial septostomy Tugieseil

A15¥YIN BAS (ﬂTW“?lI 3) uanAsly Brockenbrough Needle @12 interatrial septum 99
finsieuns foramen ovale g LA uaald Mullins's dilator UﬂﬂﬂiﬁL@ﬁxTﬁT%ﬂjﬁu ANNAILAS LY
balloon vy Asvinluanveus graded balloon dilatation Tonld non-compliant peripheral
balloons yu1A9Y AU AFNIAD ADYS 5u97A balloon vuaLdnwaald balloon ummsﬁ‘wmuu

TagvlUududruignenisyin BAS fp daenisiiin CO Taudanmain LV end-diastolic
pressure (LVEDP) tugadu weifimisiAn 15 mmHg wazsedy oxygen sat [#nagndl 88-90%

Mundensvin BAS fUhsdszduanudulafinfiu
Yaa11209n11NTH A2 hyperlactatemia tag renal failure
AT anansaanul vasopressor (@ wasneasastininla
T@luszuznan 48 Thlusaun dausedyu oxygen saturation

naeleen pulmonary vasodilators s¥@u oxygen awu 7
PEAMALTIWYIVIRIATZAD oxygen saturation Tmaamf@qﬁ

8992 %

§1ATVENAAURY PHT 91n left and right heart
catheterization i@y precapillary PHT Faluifivsein
159921 LWazASENRTIaLRNBNaR IR Naay [SiA ANA (negative),

)
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Anti-HIV (negative), CT pulmonary angiogram (no evidence of acute pulmonary thrombo-
embolism. No evidence of chronic thromboembolic pulmonary hypertension) ¥il#@ang«
§16MAUDY PHT Tusneiiann Idiopathic pulmonary arterial hypertension (PAH) mﬁﬂ‘ﬁ&j@

Idiopathic PAH with PHT crisis causing acute on top chronic RV failure successful
bailout balloon atrial septostomy.

Discussion
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Cardiovascular diseases

LquQﬁﬁ 1: wanena hemodynamic 194 atrial septostomy
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VULFUNI9FD1? (on the white path)
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VULFUNI9FDT1 (on the white path)
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VULFUNI9FD1? (on the white path)
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W VULFUNINT?

(on the white path)
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VULFUNI9FD1? (on the white path)
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VULFUNI9FDT1 (on the white path)
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LuUDYsaIn1s (Comprehensive Heart Failure Management Program). FUAL 16 AUYIYU 2565.

http://www.thaiheart.org/images/column_1291454908/CMU%20HF%20Clinic.pdf

2. Yysins geunsadl, 535ins Sayusliadey uazseiwa AEUBS a4 pYSEN. (2562). WIMSBUTRLND
M5ifdaRpuazn1sguasnufUipnizidlagduwman (Heart Failure Council of Thailand (HFCT) 2019
Heart Failure Guideline). §UAu 16 fiugau 2565.

http://www.thaiheart.org/images/column_1291454908/2019%20HFCT%20Heart%20Failure%20
Guideline%20Thai%20Version.pdf
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VULFUNI9FD1? (on the white path)
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1) VA ECMO (Veno-arterial ECMO) vihnifiununsdaauaziilavasdiianiinniziala
AULHAILLAZAISTLANLURYULLAE

2) VV ECMO (Veno-venous ECMO) vwsindiunudaaivisiy Zﬂumjﬂwﬁﬁmazmy%ﬁm LA

)

80 | U2 avufl 1 w.A.2566 (MASIAN - LwEY)



VULFUNI9FDT1 (on the white path)
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VULFUNI9FD1? (on the white path)
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VULFUNI9FDT1 (on the white path)
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AxgHIlalLaznanaLADA
Cardiovascular Center

C Collaboration
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T Teamwork yheuldufin fanuandaa
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CHULABHORN ROYAL ACADEMY

Excellent in patient and social service
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E

A Achievement, agility & data driven vy
ANUESaLazANNAaRsl Bangu launstiuefaudiulinya

Morality, Ethics and Transparency
fAeu5TTU 958555U tazAulYsela

M

AugRalauaznanaLinn Contact Phone :
Heart Clinic : 0 2765 5601, 0 2765 5602

1 1 mensguinsuwngginnseiindumnssiosh Tsewsnnaginngsl Heart Hotline : 064 205 3970
1auH 906 AUNAUNILWYS 6 LUMNARIALIUYN WANAAT NFINWUAIUAT 1021 Office : 02 765 5701, 02 765 5815-6

@ CRA Chulabhorn Channel . f @Chulabhornhospital  Service Hours usuns - gas :
Tunarsisais  08.00 - 16.00 wu.

. www.chulabhornhospital.com UANKAIIIEN1S  16.00 - 20.00 w.
Julans - oafimg  08.00 - 16.00 w.
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