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ANWMLURTANUKHIVDINA 1
® Apex
® Base
® Sternocostal surface
® Diaphragmatic surface
® Coronary sulcus
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lumsnsenasugihelsaila ﬁ‘hLﬂuﬁaaﬁﬁuﬁ_'mmmg{,ﬁmﬁ'umﬂ%mﬂ 1
Binmpesiale nulufmedamnueslsalavsndon e ldidrlasmsuss i
pmsuaasvadlsn swduuwimslumsinwusesnseseulasiilsensiy syd 1
wenafunumitaaglunisieiouaunsalang 9 mamumﬁﬁnﬁtylunﬂitumau
PBINMTYIILFAL G130 ’a’iaﬁmwm"’lLﬂuamaﬁaﬁ@ﬁ"aaﬁmwﬁmmLﬁnlalunm‘%aaﬁ

Wetasnumssndamile SaRadesng 9 warflaznanniisluunea

ANWIEUREAUNIIVDIR D i
Huadoaznagszniiel AANIRDITI T asanf I BN VR DRI

(mediastinum) gﬂﬁ'uﬁ’mq\nﬁala (fibroserous sac) fii3ani1 iBaduRale

(pericardium)  jUswvasiladugylauliunwBasnuuunlddminedis &

paauaInllafianunzlsan (F93un 1.1)

Aortic arch

Superior vena cava

Left atrium

Sternum

ight atriumy X .
iy Left ventricle Right ventricle

Apex

3N 1.1 WEAIFILRIIT IR AU (MwEne) wasAuTng
(MW N) (Wynsberghe DV, 1995)

sloutiadugmdns 9 el

1. @I%BAAVBINILD (Apex) éauﬁﬁgﬂéwmagwwaﬁwumafﬁmmaaﬁqh
I@wﬁaaumamawﬁwmmnﬁaﬁ’wﬂa@ﬁa A uniIrATINUTBIIN9TERININTEYN
#lase (intercostal space) #i 5 dudne (@Tﬂgﬂﬁ 11) duwiefitaFosiladuay
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\Huumafanganszanivdanth (mid clavicular line) wazafmmsidwldfaianuiam
§ smveavawialaiuiuaanialawassnedny (left ventricle) aaiiuiinsasiale
Fssaduansesinlunsa (mitral vaive) lwdnduniisaisaavaiala ‘«J:ag}iﬁ
| gosiunwinnsgnilandl 4 uacluglwgfinsoensmuszuny  veavasiala
a'magji@‘iwﬁa'ﬁaaiwsijwanszgn%{ﬂsaﬁ 6 |

2. UM  (Base) ingnd S vudsznavdansuuasialava s
(atrium) a0 auuINLALIA U sneva s lavasundiy  sruiiswasaiiead
#Ayhe waaaLAsadWaluwd (pulmonary vein) 4 WYY superior vena cava
(SVC) uaz inferior vena cava (IVC) (#9331 1.2)

Right common Left common
carotid artery carotid artery

Right internal jugular vein

Right external jugular vein

Left subclavian artery
Right subclavian artery )

Left subclavian vein

Brachiocephalic artery

Right brachiocephalic vein

Aortic arch

Y

Superior vena cava

Ligamentum arteriosum

Ascending aorta

Left pulmonary artery
Right puimonary artery
Left pulmonary veins
Pulmonary trunk

Right pulmonary veins Left atrium

Left coronary artery
(circumflex branch!

Right atrium v h S Anterior interventricular sulcus
i rtery A \ \ \\ ) )
Right coronary arten — TN Anterior interventricular
. branch of feft coronary artery
N Y
Coronary sulcus \ R R
R Left ventricie
- o A
Right ventricle N
oy
e [’ .
. — Apex of heart
Inferior vena cava : —_— pex
===

Descending aorta
Great cardiac vein

gﬁﬁ 1.2 ugeIANEIMLTIlIuRERAaALRaANIITURIY
(Wynsberghe DV,1995)
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3. Sternocostal surface (unisiumihagnidanszgnniien (sternum)
W8z costal cartilage 7 3-6 wibsuiitsenaudndmuasialavesinem (right
ventricle) Husulng) mashuilazfisaa3unit anterior interventricular groove
(é’agﬂﬁ 1.2) udeialavassedouazyn mMemuumduainvadnalakesuna,

Wae auricle NI&EBITIY
4. Diaphragmatic surface Usznauaa ﬁ’ﬂaﬁaﬂﬁﬁ&ﬁdaaaﬁaaaﬂaagﬂu

neaay MuitdsaasSonin posterior inferior interventricular groove uiiswalawas

frpandudranazy TR
5. s99l@l9113 (Coronary sulcus) %38 sastanilaiwnidians

(atrioventricular groove) 1fluseudins 9 egsey 9 wale ilusesfutisialakaonn

wazalakadsnsaenanniu (g 1.2)

Lﬁaﬁuﬁ'ﬂa (pericardium)
Hanwmzdu fibroserous sac ¥uagsay 9 wala getimilpann uvaiu 2

Foh (ﬁagﬂﬁ 1.3) leun

Endocardium
(inner endothelial lining)

\ UM 1.3 useeaIwilsznay
Myocardium o

(cardiac muscle) YaINTIRlauAe
Epicardium or

visceral pericardium A o e

(inner portion of LY El'ﬂ;&!‘ﬁ'ﬂ'ﬂ

serous pericardium)

Pericardial cavity (Wynsberghe DV,
(with serous

pericardial fluid) 1995)

Parietal layer of
serous pericardium

Fibrous pericardium

Endocardium

Myocardium

HEART WALL

|_Epicardium

Parietal layer of
serous pericardium

PERICARDIUM

Fibrous pericardium




L e e o d N
1. Visceral pericardium ﬁuagmuanmaamla H9fifa epicardium
2. Parietal pericardium aguauuange nuialesenannaluaztnafies e

e R o b e e Ei D)

] 4' e Qs 5 ;A ' » . .
S:WJ'NLFJE‘IQNWJIQ 2 TWULILNT pericardial cavity

ORI ) (Walls of the heart) ,

witswaawals wuaflutuens 9 aail (ﬁagﬂﬁ 1.3)

1. uivavrlotuuen (Epicardium)  Sanwasiwiladorfiafiduiafie
meﬁ@ﬁﬁmwﬁw%ﬁma qﬁaamaﬁ%’uuanqﬂﬁa mesothelial cells WiIEud -
\Huswnitsuss pericardium

2. Nﬁfaﬁ’q‘lagmma (Myocardium). wradnsuiievalafidnemsdunda
ey sguanduraiale aidlonduiiawesana (Purkinje fibre) Ywinf
Tudoihuesiladmandngniudlonsaiidealasssun

3. wiavialadwln (Endocardium) ydulurasiale HiEIT AL SN

Fosuazawiala (Chambers and Valves of the Heart) (f33Li#1 1.4)

walautiseanidu 4 #as fa

1. ¥rlowasuuu (Right atrium: RA) Suideadra)nwseaifandilng 2
W% @ superior vena cava (SVC) Waz inferior vena cava (IVC) wuananiidsi]
Talsu13 leia (coronary sinus) WilawpsfiaztnauaciifsbuaenidGuni sa%ifs
97 (right auricle)  wianuszwinawaladesuneanidunusede  Fond Al
a & ~ . . a o & oA e o o8 o
Suimasialniaua (interatrial septum) nwalawasiiezdafonddeludialaras

§9971 lepraw right atrio-ventricular orifice uay AulasAsdla (tricuspid valve)

AUSAL
2. fialowasansua (Right ventricle: RV) uwasfidasnialadasuuamn
. " o @ { L. z 3 @
winnuazinduluazemus: Wesnnifisesywvesndaile Sandmyiuagn
s ) a P 'Y & a E .
fasiik (trabecular corneae) y9auaztsznatdwiilve NRTNIRALWNARTS (papillary
muscle) #uUapgaszll tendinous cord lutafenunsraniienssd  nuddt
(chordae tendineae) Bartuuriiiaiallalafuiala miksnuszwineuruasreves

Qe [ % ] O o & oo 3 . . Qs ; v
Flawasanaizen nikiduiaasiua3fan (interventricular septum) NUIRATHUINN

Q D A Qo o 3 @ L4 ; o [} : QA ld » ;
ehmuaurasialavesinen  analavesiiieadasiuiuwalafizanit

Waluu13 (pulmonary valve) aang‘maam‘émmaﬁ’m‘[um‘% (pulmonary artery) g

YJaanaunuazde




Right pulmonary artery

Ascending aorta

Superior vena cava

PULMONARY
SEMILUNAR VALVE

Musculi pectinati

Right atrium

Conus (infundibulum)

TRICUSPID VALVE

Chordae tendineae

Aortic arch

Left pulmonary artery

Pulmonary trunk

Left atrium

AORTIC SEMILUNAR VALVE

BICUSPID VALVE

Papillarv muscle

Lett ventricle
Trabeculae carneae

Inferior vena cava

Descending aorta

TR ght ventricle

5Uf 1.4 uamakasuaciuvasiala (Wynsberghe DV,1995)

3. W loWasuwdne (Left atrium: LA) (Jusesfsuifeauasannden lao
TSR Raad e LI IR 4 wans Ndsastazunauasdisbusanluitu
S 1Reauasanneshacassa ludeialavasanetne lourudulansa (mitral valve)
Ww3a3unanTed1 aulUARLA (bicuspid valve)

) Y e . o v A, v A& a

4. ¥ laviosaretna (Left ventricle: LV) walawasnrinminnilugen b
LRUINITIINNENIANG ansasnundn 3 whoessdalavessnsunuwazinduiiie
NINUARE ARSI WINNIUAZRIBIANTITN9TN SIUNIRNF L ROULNARRTS uaz
aase nndafiehy 1nwalavasit winsaafenlnafdfeauaslUiipesauds 9

' -~ & e as o , A & . &
Ya9319Mefa 1aaasan (aora) lasdaurilaNiGundt futeaaddn (aortic valve) N
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sansthedu Susalafiniman 4 o

1. Sulasada (Tricuspid valve) nus'm’n RA iz RV

2. auwaiums (Pulmonary valve) nu‘:‘“m'm RV uae pulmonary vein artery

3. au'l,uma maau'l,uﬂaﬂﬂ (Mitral #38 bicuspid valve) nus'vwm LA uaz
LV

4. 5wi8285@n (Aortic valve) NuIzniNg LV uszviaeniisauadiosasen

waanalianiaaaian (The aorta) (@Tagﬂﬁ' 14)
Hunseaideauasinaifisananialaudadusmudns 9 it
1. Ascending aorta 1330 LV 1ﬁ§u§@ﬁL§uauqa%aLLﬂa superior WA
inferior mediastinum fwasaiRaauad coronary LHULIWIEETY 2 UINS
wifinsaanansuiiavala Ussneudan right coronary artery Fapanan
anterior sinus U2418883@1 WAz left coronary artery 88nann left posterior sinus
2. Arch of aorta aglﬂu superio'r mediastinum 1dsannninluUwas daan
ascending aorta Juauslng} 3 LU (éﬁgﬂﬁ 1.2) fin
2.1 Brachiocephalic trunk (innominate artery) Folurnsnasmiion
WA right subclavian Wag right common carotid vLiJLgEIGLL’IJ% FUBY WHLATADEN
27 N
_ 2:2 wasaLapaumd Left common carotid vl‘JJLgmauad AULRZABTN
el
2.3 %aoa1E0AuUAY Left subclavian 'liRpaunudhe
Samsnluassfinsenasiivasaden ductus arteriosus  LTBNTEWIN
aortic arch Al pulmonary artery
3. Descending aorta @830 arch of aorta a%ﬂﬁlﬁuauqaﬁmd’n LRznan
Tvmsdundmwesdnealuasananfiesdy L4 (nhazhsdszanm 112 i) ax
wanduurnslug 2 uans fia naaaiaauas right uaz left common iliac iR
aYuazluzas pelvic, perineum WAz 2 11 muﬁaglmaaam‘%ﬂﬂ’h thoracic
aorta muﬁayﬂwﬁmﬁaaﬁﬂn'jﬂ abdominal aofta Sz#i1efirnutesanuaztesia

& o : Y
ALY HINNANBNURLIDT El'J:ﬂ'lEll‘wﬁad BnLAcCTIINGS

waoalaaaiasealouazmsivaion (é’asﬂﬁ 15)
mlanmammsmaaﬂLaaﬂu,@ﬂﬂi'su'ﬁmwnml,!,a,‘MW (left and right
coronary arteries) naanidaniiuoninissaimuinadiiutedniiufwasssan
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Tapupnsanan@ iy wazeuuteesasan iausnsananmisaasaiu
'maam’éamma‘[ﬂkm‘s"‘[ﬁaua:ﬂaé"aagﬁwuuanmadﬁ"ﬂa'lwﬁaﬂﬂ‘[sm’% (coronary
sulcus) Ballusepaasenitedalavasuwsuazwalawasdrenn Swluauniis
293580@La7Y (atrioventricular ®58 A-V junction) mmfu%m.mnLL'uuwmmlmﬂiJ
Epelawpssnsrnuaciivussde ol
wasaldoauailalsuideurnlUidns SA node Sauaz 60 usr AV node
$ouaz 90 dunaeaidaaualalsuidduiiefidenlifss SA node fonsr 40
WRz AV node $auas 10
Tavundidenlnakunssaidaauaslalsudluidveialaluglngumesin
Uszunme 250-300 Na/MT wiaTsanas 4-5 BaINAMTINIUVBIRIL (cardiac

output)

Superior
vena cava

Aorta

Venous
mesocardium
Right pulmonary
artery

Right pulmonary
veins

Inferior

vena cava

Ligamentum arteriosum
Left pulmonary artery
Left pulmonary veins

Superior
vena cava

Arterial
mesocardium

Right auricle

Conus

Middle cardiac vein

Right atrium
Right Right ventricle
coronary

artery Left ventricle

Right ventricle

5UN 1.5 LEAIRRDALABALREIR L AMIAIURIN (MWEY)

WRZAURAY (NNWDI1) (Chatterjee K, 1991)

waaad aauailalsuiddanumansalumsusuldiiaaaniduaialaun
A Y] & o o a o Y o - | .
wiawoy Auiuanudssmssandausasndaiiienals 3uniil autoregulation

A A o s + ar . (Y
mwmmmmsmm@aglumm@mﬁam:mm 70-160 wu.dsan wazuuINAINU
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Qs -3 v 0 : o« 1 { T}
duidonuzegsznind  thillsavasmssafenlalsuFegrion w3all ventricular
. A &L (Y 2 e A o @
wall tension intufrnlvifealiizsansuiionaleseadle
A da & . o

waoaiRaauaslnlsuT3iing alpha uaz beta adrenergic receptor MINIzeH
a o o " Xa v Coa - o a 4
wiatiuds receptor RuwavazaInlumsAuwIaaemsna3uuesfealalsuis
(coronary blood flow) ueimsnizéjuﬂs:mﬂ%umm%‘mﬂ‘%amsﬂ'ﬂﬁﬂaamﬁaﬂ
AaeItnen  dnauanuessmseandiauvanduiiianala  MlwiAums

o Y
Tnadpupssifaalalsunslaomedan
- = ' o % <

nanaldaauaslalsus "I,'mamsnszqwmmwmﬂﬁuauvlman"lsnﬁlu
- “ ¥ o o P A e a
Boauad  asiudhanueuasuawlasenlodluifsauasdininfiazaamsing
- A P o @ o o & A
Souvasdealalsu? wazlumeesetuthy enuduasvanlasenlodluion

. a_ & a a a e

u,mgomwﬂnm:uwatwums‘lﬂanawuauaaﬂluiﬂkmsmunu
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| ahdindslssanaasiale
a9asnstiudzasiale
AW DIR 1D

o 3lnaa (Preload)

® Myocardial contractility |

o onnailnaa (Afterload)

4 0 o
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e
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wlwhmihfigudalafia  wetheenfiauuazenmisilidnsatiizdn g

PYpITIINY

- o o @ 3} 1 Qe ' o Q-
AMNUNKBAEUNIRBENUANNNBINTIBNTIIUURSBIRITVBIDIWLIE

W 9 11w sussuazAalaziifenlUifusnnnintSnaiings #35anuwesiala

Usznauludie mshasnasdszanuasiala 1wasnsdudwasinla msrinau

i) ﬂﬁﬁ'}llﬁl i:ﬁﬂﬂi:mﬂﬁﬂ?ﬂﬁ}ﬂdﬂﬁ?ﬁﬁd'}%ﬂ ﬂ\‘iﬁ"}ll'ﬂ LRERANAND ANTELANYDINEY

Lia¥ale

msﬁﬁdawﬁaﬂszmnmaaﬁﬂa (Conducting system of the heart)

ﬂﬁwmﬁaﬁ"ﬂw:ﬁqmamﬁlﬁmw do swInrnnwlaasnadudme Tan

fikaiafewnisandt 1adnuiswiz (pacemaker) w3n LwASUN (nodal cells)

sansahldifaefuiala (impulse) sedeiuliiTes g laoi3uan Sinoatrial

node (SA node) uanszanp luamaduloidyanalwimeluala (conducting

fibre) Ansiavasialakasun L‘lT’lgi Atrioventricular node (AV node)

Ascending aorta

Superior vena cava

Interatrial tracts

SINOATRIAL
(SA) NODE

Internodal tracts

Right atrium

ATRIOVENTRICULAR
{AV) NODE

Inferior vena cava

%3 i
S Right

Descending aorta

ventricle

Pulmonary trunk

Left atrium

Left ventricle

ATRIOVENTRICULAR BUNDLE

(bundle of His!

LEFT AND RIGHT
BUNDLE BRANCHES

CARDIAC CONDUCTING MYOFIBERS

(Purkinje fibers)

gﬂﬁ 21 waaImMIsn&Inasdseanaaaiala (Wynsberghe DV, 1995)
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wdriwluaungudulovesdia (bundle of Hispdnlug dulewesiwa (purkinje
fibre) %aaginwlunﬁhﬁ'ﬂaﬁaéam (ﬁ’agﬂﬁ 2.1) ﬁnlﬁtﬁﬂnﬁsﬂﬂé‘amaanﬁ':utifa
wila uazldiiemsananialalugaudns 9 veeeme

amutndudy wlaudwdudmzaueiulWiifignn SA node Buain
sinus rhythm withimadguiswaznguil lWeunsnsadulwiieanluld AV node
FasrmhfldSawazunu 38090 nodal rhythm wenanitiiaiedw 9 va9ralaf
Fmifiaeedunlniléd min SA node uaz AV node lsivinenw) 1w Bundle of
His, Purkinje fibre usenduiiiawslaies weanufifudesaniiaifamaniiasdh
Qg RN CEGHER I RH

o v o N !
29930158 UAYBRI 1R (cardiac cycle)
= Q' - > . A‘l Qo Q. ﬁ‘: d
wvsmsfivdmasiala vanefis Brnmfugansivdmasidlansmils
?iamsauq@msﬁummaamlaﬂsanﬂ'm FIRWNTOLRAI IALAR e In T WA
#ala mnuswdeauaziSinomeaiaaluiila Ksesmstudavesialautady 2
. a a o a e oA . a4 T a A o w A .
szpefe szpzfivnlafiudn Sundn Exled (systole) uazszasivnlaameda Goni
. [ o a o o 'Y @ . 'Y o
loweslad (diastole) (Fa3uf 2.2) lenSudaealaiasuwsciiudanauialaras
' A :Au L2 - : s P ° (-3 = . v Qo o 0
§19 Tenzaziiulasiatousshulunisande  vhldiReagnivdhgialavassns
dl: [ d' A" Ca a o ¢ .
TuraeRiuna luwisuasaulesasantlayszanmsauss 70 - vasszyz  ventricular
filing assAAULY passive lutasszazdalanmeuda awiladessedudanuin
f X Fw ea & « o o . i .
molwAnis  dulasaatiauasinlunsacla (Suseee isometric contraction 2%
Qs Qo Qs 1, Q. A‘l -3 ; Qr A W &
anuduluirlavsssnminsaduiwesssdnuasiudalunsldila  Hamazgn
a o o ' = & . . . a o a
Saaanluanilavesans Banszesiiin ventricular ejection mamqm:ﬂ:mﬂ@
valeavassnsazamudn  Sweestanusciuwalawidasla lasnanuauly
vsaamﬁammuaaa%enLm:ﬁ'a'[um%gan‘hluﬁ";l‘«nﬁaaa"m lugenwalanmud
Qr % o ) A a ' « . v &
anusuluilavassnsazanasilias § Sandtszee isovolemic - relaxation T3
AN nIzaaaand N anuarlnilavaiun  lvaulesdsliaussiunlanis
% >3 -7 t Qo v Qo -7 G 9o 1 él Qo &
e 1Beaazlrandudhgnala Al lumrlavesunansalavasanaSurenea &9
szaziifluszaz ventricular filing Aitniadnuszanmiaasy 30 waINAY Msbiuds

agsrrladingritheduisnwasidulses
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Japtricular
fitling

Aortic
120

100

Aortic valve cioses
{2nd heart sound} |

;5» 80 i . Aortic pressure
- | !
£ I : )
= | ' I
o 60F Fynespre
= ¢ © I Mitra! valve ;
z : "1 closes (1st | :
2 40 |  heart sound| N o ———
& ( : . J } | Mitral valve opens |
20+ | / .
i ! N =+ Atrial pressure E 3
o N \ Ventricular
pressure
z ] End-aiastolic ]
£120 ;
» volume entricular
5 volume
2
E
3 &0
H End-systolic
> volume
>
- 0 1
L T
| |
{ !
f |
ECG — -«
1 |

Heart sounds

- N
2
[

7 -

«

Atrial
contraction

Semiiunar valves

trioventricular valves

Isovolumetric
venincular
contraction

Ventricular
ejection

Isovolumetric
ventricular
relaxation

ventricuiar
filling

v
DIASTOLE

Y
SYSTOLE

DIASTOLE

o =1 o ar o [ a .
31’7\ 2.2 LLammsuumma&ml'«J WIBUNUAINUAU left ventricular volume

a s ﬂ' a ! )
ECG uaziFnsmilafifindiuluusas cycle (Rhoades R, 1989)
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AN9HN9TUVBIR 1D (cardiac output) -

sladuduiuiiafivhlwfesee lnewyuanegluasesle Winuwsauien
ﬁgngnﬁﬂaanmnﬁ‘ﬂﬂﬂifwi’m:ei'm 9 1w 1w Bandt "meihanwesiale
(cardiac output : CO) damns Inavasdealuszuyinaiivuazannniaes 39iu
fumseusesials  stuuinadiswssadeafithnunsieldifenlnaluifes
adard 9 afIwamInEiUANUABINTsUAzAMAEATYYa98 T EAINET a9
ANNABINMIRBAVRIDTLIAN 9 ehulmﬁua%iﬁ’umsmwmzy (metabolism)
P383L I 9 msmwmtymmsfwmmhulmgLﬂuﬂs:mumsﬁh'faane‘x‘mu
Gt msUipuulssnstiausasialadssuiuiiudanmsideandiauves
s74n18 (oxygen consumption) UWANIMMITHIN I TNRRSAVIA NS LT
DENTIINVITIM LAY MIFRanTINVRIAMTIREMNENS 9 Alnadanisimn
nngy wazdammslfeendiauysssoniadan 1w mIsanidsmuathwinmse
i Selinsidudamuasein nensdimshaueesialaanaiewlyles
Amsnmgitliufeuulangy amzawduante wialnss udu anzman
f:vilué’nwm:msm‘éauw%amaasfwmnﬁa:ﬁ'mw%aﬁ fefimafamsyhan
pasalalian lesdszuvdseamsaludtidudnuey |

ﬂ‘%mmtﬁamﬁﬁqlaguﬁaaan'tﬂlmwia:ﬂ%maamiﬁué‘h Sun stroke
volume (V) wazilathiandannisidurasiala (heart ratd HR) gaui SV azld
naduepasnsthuuesiala dssuns

Cardiac output (CO) = stroke volume (SV) x heart rate (HR)

stroke volume artuiuasdlsznaudideluil (@gﬂﬁ 2.3 1szney)

1. wilwam (Preload) lapefienguas Frank-Starling wudiussdu
pasndanievala (contractile force) axluyfmalavassiu ventricular end
diastolic volume (VEDV) Fsleun preload fwas asfdsznaufiiwuadives
preload @A

- Intrapericardial pressure Sufisduazynld ventricular filing aaas fIWa
#il% VEDV 1&g stroke volume 8683

- Atrial contraction %:‘ﬁ’amﬁu ventricular filling ﬁNaLﬁu VEDV

- pesftlsznaudu 9 FlnsderBinnudsafilnandudhgiala  (venous
return)"L@TLLri U3inmuBeansnaaaseny (total blood volume), venous tone,
Anuswlutesen (intrathoracic pressure), N9 (position), skeletal muscle

pump U8z8% 9
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. aps =4 hd o d" L ﬁ. : = o v
2. Myocardial contractility nisfiuavasnaanitevrlaingu  Snarinls

P
stroke volume LWL

3. ;WLaeslnan (Afterload) 14739 ventricular ejection afterload R8I

@ A 4 o oa & ° o
LL?G@']%]JQ’]UV]”I\?’HB\T“QE]@Laa@ ‘ﬁ\?ﬂqlwmmuﬁl:"l’nl'ﬂ stroke volume aaIag

I

Sympathetic
activity

Epinephrine,

norepinephrine,

acetyicholine

Parasympathetic
activity

$
3

Temperature,
pH, ionic
concentration,
anger, fever, etc.

AFTERLOAD
{pulmonary
or aorlic
pressure)

31 2.3 usesesAUszneuninadamsyinnusesnala

{(Wynsberghe DV, 1995)
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izuuﬂszmnﬁmnqumsﬁﬂmuﬂaaﬁq‘la

mMsiauzeIiale gnaququlmasznuﬂszmné’mTuaﬁ Fadvsszam
FUWUNGAN (sympathetic) uszUsTEMMWITEUWUNGN (parasympathetic) wan
mﬂf:ﬁ'aﬁf&'mﬁmmnguﬁmuuwaaﬂs:m‘na‘r’aunma (higher center) LT73"%

UNLNNTINAL

Medulla oblongata

Dorsal motor nucleus
of vagus nerve

Vasomotor center
Vagus nerve

Parasympathétic
innervation

Cardioregulatory center
in medulla oblongata

Adrenal medulla

Epinephrine and
norepinephrine secretion

33]?1 2.4 LLam's:aJuﬂs:mmmuqumiﬁwmm}aaﬁ'ﬂa
(Wynsberghe DV, 1995)

1. dsz@mnmITBaNUNGn aziuinewlszaniang  (vagus nerve)
dudszannanasgh 10 F3azfinadasammeeuusiinla Lﬁagﬂnszﬁmzﬁﬂﬁ
ﬁ’alaLﬁ-uﬁwama:ﬁwmwaamﬁa@maaai’m:ﬁﬁﬂ‘szmwmsﬂ%wwwmf?mﬁ"l,ﬁ

LRESGRE

2. dyzgmBunundn Refimnsduissamnuniman wvliials

9/ (=3 ‘3’ = Q. A/ @ o 8/ - s o
LOILIITVY LLRILIITY LLE]ZUGY]'TI‘V’\‘H ROALRAARANINIE
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3. guddmunpsstszamadmnan  azmugumshnuvesialales
FUWMISINEN (reflex) 69 9 laun
& -
3.1 Sulanguls5iewiaas (Baroreceptor reflex) wia Sindndinsalas
IA o~ o
\7WLABS (presso receptor reflex) afifiLSliinanaLRaauAILAlsRaLszIBRE M
- o oA & o a & & e
Weamudwiaagstuaznszguinlsiiaviaed uiissygallemudsemnaues

an 9 (glossopharyngeal nerve) LLa:giﬁ 10 (vagus nerve) dwldd wdam

]l
(medulla) inanldwasaifaauenadl Mlvanuduiaaaaaaziladudral
~ ' o

3.2 Silandals5iwninas (Chemoreceptor reflex) agnouenaIL3ian:

ABanin unsedaued (carotid bodies) Lay LaaasanUa@ (aortic bodies) Liadinay
o =t [T | r. € o w o [ A J)
Masandansziimsnsguiludianiaas mlmnﬂmmmmaa@gwu

[ . . . { as A

3.3 SiMAngiunuSad (Bainbridge reflex) ‘iaiimsvenpeiniatiadn

o o -} L =] =] & Q' d' > o [

°uaawmmlaa:umsﬂs:qmamwawnwmasmuﬂszmmanﬂﬂmmam inla

WAL ST
o & & as o/ [ o/ . A a

3.4 Swiandainsialeviosavdng (Reflex from left ventricle) Liaun1s
SUNMIUAI AR BIR Tz RANuswRananss  walawdutiad  13andndein
SinSndiunlad-ai3e (Bezold-Jarisch reflex)

) ]

3.5 Slangoinioa (Puimonary reflex) Wafimsunsvesgeaaluden
2V A RAaAL R aaNITIINILTLIL IHARAANNMLLAENR ﬁﬂqaamMMﬁa:Lﬁm
ANTATITINA®

ﬁ' y . { Q0. ¥ )

3.6 SiWangdads (Cushing reflex) Woswasldsuifan luifosline az
nazguguiialavaiasl (vasomotor centre) WiinTiznasaiiaanadivizane
- o o A 2 o a & v
Lwalwmwmw,aa@g\wumma@"LﬁJLamamaavL@wu

[=3 % .

3.7 Swiandsiowmaasyosialeviosunsie  (Left atrial receptors
reflex)  (llafinsuenadnsennuauluialafasuutiogetuinn  aznszdulud
auaslivanldauassIunad (posterior pituitary gland) ﬂﬁmaﬂmmmu@ﬁ@gn?xﬂ

e/ Qs J‘ © 7 =
(antidiuretic hormone) ®apas leavduilaazaanunnis  MIKUSIonRaalu

THMUIARITUNBLANE
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asudn 9 Alradamarinemariale

:msﬂ'mﬂunﬁﬁ'mwaaﬁ"ﬂa wannTzuuYsEamiinsnathadunsa 5ol
Jasemanfifidnademeyhavuesialaguiy léud

1. 8asTun (Hormone) saflununeriimaslinademsyhnuyssialalas
L@WIZINFBNRNIN LA (adrenal medulia) (é’agﬂ*ﬁ 2.4) fadALuwWIw (epinephrine)
LazuafERumsy (norepinephrine) Asazdnadavalavhlvialaidwduazussiu
LazfamIrasiTemaanen  wenand sefluwfiferdasiuninyfouuag
PBIMTHINAYAITIUTIMe 15w ssepdaaslau (thyroid hormone) Uazng
A naw (glucagon) winfannninndasinlwinlafiudususnituin

2. awaniglwdan (Blood gas) Aainnuduiingeandian (PaOy)
anusuhansuenlasanlod (Paco,) uszseanuiflunsadnsluifan (pH) 2l

nasamIthnuvanlaman lwnsfitumenesanian  wlaesdwSuss
wsein gmduanusuiisansuenleeanlodlwdsadinarilasasusclasn
feu fa thgwn 9 ssnamshamuyesiilalagass ii'ms:ﬂ:l,ﬁnﬁéugﬁua:
nﬁzejuﬁilﬁaﬁ@nns%é’aaﬁsttﬂwaiﬂawﬁu (catecholamine) FaTuanszquMs
Fnnuvasials  dwmsudinnudunsadslitazismwdunsandadns aziing
AaMITITHD IR lan IR ,

3. assusnsiaalnslan (Electrolyte ion) nsiapuuasszduany
Wuturadlesan  afinadaninyd suudaimslniivesialausznisnads

Y & o a de o a a a
yasndaiiawala sisalnslarilessundagfeliuamdoalossu (K*) uanidow
"Laaau (Ca*+) usslménulasan (Na*) Snacasialyil

luamdes lasan (K¥) SosreuluuamdeslaaowRuiu axvinly
watagnnszqulding LLa:LaJagwumnazmlvsﬂmmuamaamlwq@mmulu
snwaaaoadonit leuaaledn auauafa (diastolic standstill)

waaien losaw (Ca*tt) deduunadoulosaudr Wlaszgnnszdu
I&inpuazanduite  madshliidulemeffuaatisaiuliiies antsnszgn
5t$ (fibrillation) Tule fhezduunmiduylonsugs wleesliudausdu LLa:Lﬁ'aga
$wann Mlvndudemlafiudusremadlidianaauanangaduldluinms
AIRALNSS |

{ o A -3 b g . .y
Tmden losaw (Na*) trluasulaasuaaasann Ml excitability w83

slanvalmsiesnluinluwilaezanas
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- 1] A <y J ° o Qs @
4. goingiiass3wne (Temperature) LWsgampfigstuasilvinalaidu

& o o o o A o o .
5204 wasatieaeyuSImlimiiiazueiad Wetuanausausananiieme 1u
N9sInuInN n"'1qmﬂgﬁﬁwaaa:ﬁwlﬁﬁ'ﬂmﬁwﬁﬁaa waztndndn 32°0 $alave
WWuRaIIrI e

3/
amqaaan%m%ﬂaané’wLﬁam‘la (Myocardial oxygen balance)
= o lﬂ" Qw z s Qo Q' r-J o d‘
suqasandlauvsandmiiteialatuegiy 2 adn fe Wiwmaendiauiily
WBoenduiianala  (myocardial oxygen supply) WRTANGRINTBANTLAN

yagnmuLiiarala (myocardial oxygen consumption)

u, & S/
USamaandianilifsenansitenala (myocardial oxygen supply)
“ A ) e A a A a8 wa a
anuawian ruofausiaunlafiumliifenlnaseninaniala len
o Qs S [ ) o a = Qs A Qe -3 9 + I3 :?'
lawizmstiudesileiasindie sladudiieduieadrgnaaaiionlifo
ad87zeng 9 msludwesialarhldAeussdulunsaaian anusudaauasly
ssuumsadsumrmegenilussuomsinadouhudentis 5 o used
snwaeiilu pulsatile munsdudesiala
[

AMuawRaagIgaluemeialaliudy Sundt systolic blood pressure &3
anuduiandigaluuneiilanaeda Sund1 diastolic blood pressure ez
NRAN9I2HIN systolic blood pressure NU diastolic blood pressure 138n97 pulse
pressure:

ANANALIBAUAILERE (mean arterial pressure: MAP) fianagmuszning
cardiac output NULIIFIHUAENIIVBILREA (systemic vascular resistance: SVR)
Ww3eaaFwItwdn MAP 1dann

MAP = diastolic blood pressure + 1/3 pulse pressure

= CO x 8VR
’ + a =3 d‘ a Z
sulngmsinadsussafaauadlalsud (coronary blood flow) azifiadin
lugreszninslauaalad wsz ventricular muscle tone 8AR9 ©9%U coronary
artery perfusion pressure (CPP) 39ilunasinaszning diastolic pressure (DP) Ay
left ventricular end diastolic pressure (LVEDP) FIRNNTT
CPP = DP - LVEDP
« o o e v = ¢ oo o
wRBlFzznmft laameaninesdenaufidagues  coronary
o a A‘ ° [y Y] e a & ° Iy =
perfusion lusladnG azhvhlddanmsidusesilaiuivezildsredaled
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Eine Tesfimsuiswulsswestaslaueslafifodintes  Sdlivld coronary
blood flow (1/Remuing l.wilug{ﬂauﬁ;ﬂﬂmﬁ"ﬂw‘fmmmmmsn'lun’lstﬁfmmﬁu
dmasndiienaleaass  msimaladudnsilisssnanuesielausaled
Fuasarnsfituddn uazazlinaaa coronary blood flow 838EnIUN

ﬂaﬁ’ﬂﬁﬁﬂlﬁﬁ@mmﬁ'mﬁamgm‘%ae‘iﬁ Ieun

1. msguliavesiala (Pumping)

2 Sinasifealnasizu (Circulation blood volume)

3. aAduNUIBURan (Peripheral resistance)

4. aNuniauafaa (Viscosity of blood)

5. anwBantjuvasnasaifen (Elasticity of blood vessels)

AN G aIN1T8BNTIINY BINALIBYR 18 (Myocardial oxygen consumption)
o a o ¥ o & . o {o o
amudasmssendiauvaandaiievala  Auegrivasdilsznavfidny 3
dszms Aa

1. Left ventricular wall tenS|on WU mmﬂaamsaanmmwaanmmua
mli\m.lwuﬁﬂu left ventrlcular wall tenSIon st wall tension wau ANMNADY
msaans‘mua%wwuﬂw muu na’mmaml%:l’ﬁaanmaummu LﬂJf’Jﬂ'ﬂ&J@%

¢

lumlwaammwwwsammmaamlwaamalwmmu :
2 msflugruasndaniiawala Sndudalafiussnniuanudens

san@ranazifindu lumaassmudrudnduiiewslafiudteussanudanis
: 2NTLARNIZANAIANY
3. Sammuduvesiala shanmadwsesiladdunduienalen:
FaennseandanRuanie luneasstuiuisannisdurasiilasassniny
Fasmsaendianaraasduin (@samaft 2.2)
Andaiienlaaidan Aalansaniiewaladaimssandiauann
Lﬁun’m‘hmuaaﬂ%wuﬁﬁ %‘%amwmmm’lumsﬁ'\aaﬂs‘fnﬁmu'x;jﬂﬁ"mﬁaﬁ"ﬂ%
AAR ﬁ'\lﬁl,%mam;amaaaaﬂ%mulunﬁ"mﬁaﬁ‘ﬂa (@sa1afl 2.1)
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A19191 2.1 ﬂaﬁ'nﬁﬁmamlﬁ%ﬂauqamaman«‘ﬁmulunﬁﬂmﬁaﬁqla

) & o o a a &
nauLianalbaltaandiani N

aan%mug’nﬁ'}mﬁaﬁﬂaaﬂm

o) SIS

N -

X mmé’mﬁa@ge

. iaadInaaiintn
. waladasduduss

. g1sunilnssuazIASaa
. panfaINY

. EMITE (shivering)

. s &
. Ventricular volume 1 W4T%

W 0 ~N O O b~ W

. R
. Myocardial mass W24

1. naaaioauaslalsui3ay

2. imsnan3sainaoaioauad
Talswid

3. masiiafanaiion

4. mazlafeans

5. yalaneu bl dudenae

.

a1319N 2.2 13869 9 NlNade

as

TIMSTuaIRILe

[ o 9 a £
AATINTHAUT 8 IR AN

daTIMsieuTaIRlaanse

nszquUszamnBununan
e :

Inss

welawd (Inspiration)
AANTINIOUYDY Baroreceptors
VTl

panfn§Ine

IABANGLAIU (Hypoxia)

© o N o o bk~ w0 Nh 2

Epinephrine Lﬁw%u

10. Norepinephrine LWN%‘L&
11. Thyroid Hormones Lﬁm‘}}u
12. Bainbridge Reflex

1. nszfuilsrmmMmTdunngn
2. N

3. Tania$h

4. ynelasan (Expiration)

5. LWWNINSz6w89 Baroreceptors
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, | o = o
3 | a3133N lligany
AagnNITHI LD
ZRANTHIAAN2LD

o mstraaRalaziialle

o nmivhraaRalariiaille
BAADY Cardiopulmonary Bypass

® Total Cardiopulmonary Bypass

e Partial Cardiopulmdnary Bypaés
i3asvinlonazaaifins (Heart Lung Machine 3a
Pump Oxygenator) |

e salafiun (Mechanical Heart Pump) 3

o ilaaifiny (Oxygenator %38 Artificial Lung)

o udsznaviu )

fsaransunilasnanaitewala (Cardioplegic Solution)




o A ay A4 a & A e S a as '
ﬂﬁ]gﬂu“aﬂ?ﬂ‘nﬂlﬂuisﬂ“'ﬂa ﬂ\?ﬂkﬂu&nLL@ﬂ']Lu(ﬂLLﬂ:ﬂ'\UViﬁﬂ&]”ﬁﬂJn’ﬁNq

s st udnuanen giamsveslsnialalutlsanelnefuw iy 1u
9 w.a.2511 Isaﬁ"ﬂmﬂummqnm'mé’ué‘uﬁ 5 waslszmnsiudszinelng ¢a
3N W.71.2515 Tsaﬁ’ala"lﬁtﬁauﬁfum@ummqmsmé’uﬁ’uﬁ 2 usrldideutuilu
Susufl 1 aouedl wa.2525 (Huduan qiﬁm?ﬂaa‘[‘sﬂﬁ'ﬂagmaﬂamaama
maFiluszezm 10 Pdmuifesaniimanasegiefiotn  luvaedoariu
Tsandadawalanadeamanfistumannassgie  ussdonufidionlily
3ﬂmaaﬂﬁzmﬂﬁwmﬂs:nauﬁ'umuu%msmommwwETLLa:a’m'smqmﬁaﬁu
ﬂs:‘mnsﬁmqE‘m%uﬁ'llﬁtﬂ'uémmﬂi:’mnsi’ﬂgamqﬁm%’umsmﬁﬂ Tyl
wwng %qﬁaalﬁu‘%mmﬁﬁ'g&mqﬁm%’un’mhéf@mn%u s'auﬁga;jﬁ'm‘[sﬂﬁ"sla
winmsedam g llsmdewiumsindariietu  wunsnmauden
wazwanmsyn ¥ neenite Lwiﬁﬁé’nwmnmnsmmnmﬁmﬁ@guqﬁa il
aNuRaUnEMIaSTInenniwt luwenSanw  wasliansaznuiufuann
nimsidanll enfigu lumsyinawiindussnivegsunng  daouwng
Adgyduwnd  wenwnasaeiasfialanizms ua:g@umﬂ‘%aaﬁ"ﬂma:ﬁamﬁw
maessumsnanssufthoiniumehaaiila  feSeanisfianuianudila
Apatumeiamsiinsinaned e g asanswedosdlefjrmfldlunms

r

Haa WamsUFuanunzeansainy

BRANTHIO AR 12
msrneanala uuslanire v 2 viie fs

1. msvhedaialaziialla (Closed heart surgery) wanBfInsHdaf
ruunsaaidealngniedilaluvacniladnsimifiguiafensenliifes
meagensanysol muhdariaitldun closed mitral valvulotomy &1%5u
diheduwlaniadiy  nsrndaseniieduiala  (pericardectomy) & wiugihy
constrictive pericarditis LLa:mwiama@]Lﬁa@z%m%fmgﬁmﬁﬂaﬁmm@iﬁmﬁwﬁﬁ@
ey Luen

2. msrsaawalaziaia (Opened heart surgery) Manpfismsvinen
o o o ) o d o o { o o o A VY
aafifnuunseafealngwienils  Fuhldunimlangaduuimisenadudu
sgudngahmsdaifeandadiosiametian  defienusududesiasluly
) a4 ) A A A ul
sunilsdwlavasinla wlauunssaidenlngfiaananiale

a o e 4 A o o & & onﬂf-‘:d levVL-olu

sadAyhgandashilstiolumehridasuifie msilosiuniazlimlv
a r=3 1 A' Qs o 9 Aada o aod -
Aaanauiumsdasusdlunneiivalardmyadu §35vh 335 fe
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2.1 Inflow occlusion mmqmﬂgﬁé'wmnﬂna ﬁaquw%‘mswa
-3 o A Qr Qe Qs v d‘ -3 Q AI o 1 Qe
yasnseusiaeadfilnansuanderala  TevlfiaSasdiasaialilumsvnmssinda

3

o A s A L ¢ [ 1 ' . [ 9/
LLTﬂ?JWEl']ﬁﬁﬂ'IWYIWJIQ ‘ﬁdﬂﬂd?’l’ﬂﬁ%ﬁlﬂ']ﬂlﬂ 2-3 Wi ﬂﬂ%ﬂﬁﬂLaﬁlﬂl'ﬁﬂﬂUL'ﬂ’lﬁ

[

s laelridulng vrzwnlfiasunifiuiruaaiavhvaussnasendian
2.2 Hypothermia nuilwdtnilswasmsvhendawlariiadaluadnd
*edsoinlaussteafisndndurasinalldnalaiviuen  leumsaagunniizes
Sumedsing 37°s sshndi 30°w Lﬁa%qﬂﬁ"ﬂaLm:i:uu‘lmﬁﬂmﬁam‘lﬁ
Uszanos 7-8 wift lezfisaasaslsiliaduane
2.3 Cardiopulmonary bypass (CPB) winpasmsiynadoaiiels
Widaeruwlufivaloussen  lasmsldiasasinlausseaifioy (heart lung
machine) Yihl#iAams inaiiuuuansisn (extracorporeal circulation) luszring
msvnEndaRalasiiala Imuﬁﬁ’ﬂaua:ﬂammggﬂ'swqﬂﬁnmwﬁ‘msﬂ
BANMITVOY  cardiopulmonary - bypass fin n'lisz‘.uwl,ﬁaﬂﬁ”l(venous
blood) a1nwala lawlameaauiala (venous cannulae) shuﬁ"ﬂaﬁ'aauwmm‘%a
NWAEaLAan superior vena cava NUWARALAEA inferior vena cava saglanLfiba
(oxygenator) lapafiananesussliueg (gravity drainage) Wieniswanifaadn
ifhuioauad (oxygenated blood) LLa:ﬁmﬁ"ngH’wn'mmmaamﬁammlmj
i BaomSanenase viavnssaiRoauasiiuesas(ematal) Tananduvinlaifiva

(mecha}lical heart pump)

#iaua9 Cardiopulmonary Bypass

1. Total Cardiopulmonary Bypass wANMIAD vLaJlﬁLﬁawi'mL’ﬁ"lﬁﬁ"ﬂa
wszlanuasgthnnmernge parwiaaflannimasaidaauas bronchial uszlals
Wit efasnlauaslsadinasyhwihfiunuialauss ﬂa@mawﬂmmm@ 18w
ﬂsmﬂmwmlamumlwf»mm TeadapunndalfindSaseu g SVC use IVC

2. Partial Cardiopulmonary Bypass winmsAaidandnsnunilernuly
Aetouastan Andnisinuwlfiedesilaussdeaiioy ieanmsyinanuyes
wle uaclunsdifirnaarnuiiladssuudreniavialavisssnedne

insaslauardanfias (Heart Lung Machine #3@ Pump Oxygenator)

3 P g ' =~
Lﬂ%tﬂiﬂ@ﬂE)‘I’WI'\“%’\‘HLL‘YI%%'J.LQLLR vilae ﬁmuﬂrnauwmﬂmaaamuﬂa

walafie (mechanical heart pump) waziaaioy (oxygenator) (msﬂ‘n 3.1)
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Carbon dioxide and excess oxygen

74

Pump,

2 From inferior vena cava

a T

Heart ¢
1]

517 3.1 wansasaeRalanszanfioy (agnsinn)
(Wynsberghe DV, 1995)

muﬂsznauﬁéwﬁtylumiﬁwmmaam’%aaﬁﬂmazﬂamﬁmJ Taun

1. %3loifius (Mechanical Heart Pump) vhwmsinfiunwialakasansdhe
I@mﬁmﬁamﬁWamLﬁ'zVLmﬁvmmu@m«'J VBITHNMONIIRABALROAUAIIRGY  LTh
WROALROALAY femoral W38 ascending aorta ﬁlﬁagjuﬂuﬂu 2 7he ﬁatﬁu%gu

(non-pulsatile flow) LaziJuusawILd (pulsatile flow)
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31 3.2 LERLAS8S Heart-Lung Machine fil%lu

Tssnenunaesuasuns

1.1 ﬁ&lmlu (Non-PuIsatlle Flow %38 Roller Pump) ﬂs,ﬂaumﬂanﬂad
nayu  (foller) Mwinfiua3avianang@ndmsuiniten Iﬂmamvaﬂlumﬂu
(housing) wnupasiuseiuusians Wi Lwalmn@mimgwxlaagnnaanau LAz
Sevulimswadowden Wlufiemadieriuetedaiias  Wnaunswiiazes
v'ﬁﬁuﬁél"ammuané'mﬂmwagumaaﬁaﬁuﬁwmmau@iamﬂua:ﬂ’%mmﬁamﬂu
Ansdauh

JuriahdudneulSlulsmenaniuaduns (ﬁagﬂﬁ 3.2) Wasania3oy
elidena winsuaderldiiemsiiauideauazasdilsznayyeiien 15U
coagulation factor w3a lus@u tludu

1.2 Tuusawdes (Pulsatile Flow %38 Centrifugal Pump) ﬁ?ﬁwﬁ’]ﬁ’m
waangUnIIY ﬂuumnm'mmmmlmnmmmm (centrifugal force) | LR
Laaﬂaanmnmﬁu"lﬂmvlmaﬂmu (valve) muﬂmﬂmwauaa@ F5ilganan
nsaglfaauazasalsy nawaamamﬂmmuﬂww

2. Uaaifiesl (Oxygenator 3@ Artificial Lung) fwifunudaavas
il Tanandansnniswenid aadlwifwisaundlaunsiiueandiauuasdy
asuaulaaenlaa
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'ﬁﬁmaaﬂamﬁﬂuﬁﬁﬂul'&'ﬁ'uagﬁ 2 uila fa

2.1 UsanasziiaWavain1a@ (Bubble Oxygenator) RRANNNTYINIUAL
Wadandansunanuiiaalasasaiemsuanidfouie  leavnlddaefioysie
fdsznoudindindrd 93 §u fa

n. FmNuaniUasuineg (oxygenating section)

\ Ade o . .
2. Funinaaweasame (defoaming section)
A. Sauniuiniieanatanwen (arterial blood reservoir)
gawnuanuddeudis Wwswifeansuanilfswislesnisiieandiau

' A ° o & & o ° v oA A aa g
mmaaﬂmua:nwmmauvlmaan"l,sﬁm:gnmuaanmlmﬂumamnm FHABTM%
il Lﬁewlaamnwmnmaﬁ’nﬂuﬁmﬁﬁmwaammﬂﬂ'auﬂugfﬂaamﬁammﬂwqj
mﬂfﬁ’waan%Laulué'mnguﬂ UIRIWIRAF LA an19fia el B oauRZE IR
UsenNauunILFen ‘vﬁammﬁﬂma:ﬁwq@é’waamﬁa@ (gas emboli) 'let

Faunmdanesome vwihadsanasanmafiiisannsuanidieu

e ‘?a@gﬁhﬁﬂuwaaﬁﬂwmaanmﬁauﬁw%’é‘z‘[au VN DRALLSILREAMIWUAZNNS

& Ay A . o & o LY
nszvaInBIa TMATIuNINTadAmitalbe  (debris) mmmﬂummqmlmﬂﬂ
msq@ﬁuﬁ’w

fwAuAnRaanasnmMswen  dwiiiuAnReadiwanuiansauf
a:ﬂmﬁwg«iiwﬁwmjﬂw Taona luasigsaslutlSunafinei i SlEnsdiia
AMztatad mmsngnﬁmﬂ%ﬁﬂ@“’lm:mnm 20-30 U

2.2 daainenrdausiwtds (Membrane Oxygenator) RNRANMTHNIIN
fAotdoanuiala FUN RN WlasasILE affaussduatudmbe  wasliRsdu
H1u(diffusion)lasiianas lna luseninaueiuia  Doandawlnamiuinauniis

. A a =2 ' y A o A & &R
Ypdueuitia  asndranazdurnnuewd o W ludsauazansuaulasanloddy
NARDAANT RNWEMSHINMRLWAY alveolar membrane twiaaan shadidu
AnuulFnTe e sdasaanaslasin LENTIRILN
| 3. dawnilignavan g elkivesasesiilausdaaifiourinouldauysal
£ Y
A% 16T
- A a \ [ 3

3.1 Heat exchanger Lﬂumsawamumuawqmﬂgmaamama’m’uu
adldaudasnisianlsdsnmsduindeuniasindunnwdly TazgonnRszning
Wdearudtlialswendenwin  10-12°0  iatlasnuWesaniauwanalainiie
r-}

\REa
Qs -} [ A [ 9 *
3.2 @1ea %219 (Cannulae #38 Catheter) Huamanlathlulursee

Reaussialalinaneside [ seaIunaaaiiaadi(venous cannulae) ENBEIL
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dnfsauasmstaaasaidnginsme (aortic cannulae) AnwnrysITmEIMAIlaeE
wanenefiwll  verfiefvemeiuseng  udueile il wazdinapuwiald
LBanlfaunnuLRNsEY
3.3 #1289 NADA(Tubing) uagda@a (Connector) @199  LHuvia
waganTunurssaifenuaeifins naduunaname anavhandalan
%38 PVC i'mmwmwlﬁ'ﬁmsmtﬁanlﬁmuﬁmﬁfnﬁma:mugwaa@'ﬂwmia:
au Bundamusnsmenslsn laud
fi. Arterial perfusion line [iwmeensiifaauas
a1, Venous return line \umuansiiiaad
Q. Arterial perfusion pump Lﬁumﬂmdﬁlﬁﬂﬂlu housing maaﬁ%ﬁu
3. Reservoir line tiuwanppnsiiiien daszwning cardiotomy reservoir
Auteatiey _
3. Suction line W&z Vent suction line &MILgALTEA JNLIIWHNGR
\Ing cardioctomy reservoir iensauazdadiulsaifisaifiewanliiufeauns
LLé”'s‘%aﬁmﬁﬂzjéwnwgﬂm
3.4 §1582a19d1%351 Prime (Priming Solution) Hwihewdemsazne
ﬁLaw‘LuﬂJamﬁum&.a:‘aaasmamaﬁmﬁamﬁa"l.ﬁmmﬂ Aaufiazdamuenadhiy
suyinadpwienuasdihe asaeaefildenaidle crydalioid w3 colioid use
SAGUENSANG 9§ 1w NaHCOs, KC! uazpmlffaus mMadumIRELaln

Jsaifsufnarinlfiiamadensanienlasdinlaninszaantagsnineianss
20-25

3%ms Prime § 3 Anwue Aa

1. Whole blood priming Taennsle Fresh heparinized blood agnaifi

> Partial hemodilution laen1slE Whole Blood %38 Packed Red Cell
wgufy Lactated Ringer Solution (RLS) lﬂugﬂ’zaﬁﬁszﬁu’é‘mﬂmﬂ%m‘%ﬂ'jﬁaﬂ
ax 35 uar WimazunIndauiu mernee higenndudan
3. Total hemodilution lFasasapatnafe? ﬁﬂulﬂu;g’ﬁmpﬂmgﬁﬁ

seudunlaniaganitsenss 35
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gsarmgUndesnansnitanale (Cardioplegic Solution)

RANIIMNFIRUTZNOURANVDIMTTIINIUNYES CPB asfnsINIng? g3das

aH o & o . . . - et
szapnsrednilaandraiianala (cardioplegic solution) SIRITREAILUIFIU
dseznavvasluuamanandunan ﬁﬁlﬁn§'1mﬁaﬁ"alwqﬂﬁwmuﬁ‘uﬁua:aglilu
RFMWRLBUAUANN a3azane cardioplegia NIR@pINauLTuIa Uszunm 2-4%

a Y re = @ o - =

Tos@aidima root 2asaaasen elvasazanen lulunseadaauaslalsus
udnszaneluvnala IdmsacaefilulBano 20-25 wa. desmings 1 Alsndy
uazlddnn 9 15-30 wrfl

38eae cardioplegia AllnaugUuLY 15U

1. 8158=81Y crystalloid

| = . .

2. 81382818 colloid F9anvaziTn plasma %38 blood cardioplegia

mMslAmsacaey  cardioplegia  wanddtwllanundazaonTe lapfiden
Uszrenaennufa Lﬁa%'mmamwma:mﬁwmﬁaﬁ'ﬂwmﬁmmﬁﬂﬁagluannwﬁ

swysal
dwmSumsazme cardioplegia AlFlulsanenunasiuaduns (w.a.2539) &
2 a3 fig
1. g5 Blood Cardioplegia §a5783lsIWenariuatuns w.ea.2539
GUEIGFCErgt
1.1 %ﬁﬂﬁ;‘lﬁ’mmﬁ’wﬁ’%g\? (High dose) Usznaueie
NaHCO4 25 UR.
St.Thomas's 60 yA.
glucose 25 UR.
insulin 5 %Jﬁ(ﬂ
hydro - Adreson 1.25 Ua.

a#mﬂ's:ﬂauﬁmmwamlu Acetar 500 8.

1.2 FUAAKNATINIINDI WA (Low dose) Usznaueme

NaHCO; 25 ua.
St.Thomas's 30 EVI
glucose 25 Ua.
insulin 5 VA,
hydro- Adreson 125 wa.

fudsznounsnuanaule Acetar 500 Ua.
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2. gasyss St.Thomas's wwIAussy 20 ualu 1 waea

tsznaudig
MgClo ‘ 16 mmol.
KCi ‘ 16 mmol.
Procaine hydrochloride 1 mmol.

14 St.Thomas's 10 ws. WawAU RLS 500 wa.

ms‘lwmsa ¢ang Cardioplegia
1. Antegrade infusion famsaesnendlalu root wes Lanasainld

dnasadeaunslalswid SsiRnsmasuiudlvleslEgasves StThomas's

A
ad o

2. Retrograde infusion famsaethzudhlalsun lois lesass 354

9 o { LY A Qo L4 . -
Iilalasshwihfdniuaueissilauazaaifisy 1 Blood Cardioplegia

3. Antegrade $98AY retrograde infusion fo AadwasaiRaauad

Talsw?? uaclalsus lovia afuiu

‘!Jiim"l‘léfﬁ&l

[}
1 fuws Ussaumanz.  wanrn lWussdasnssusale. 1w sum@ laawe ez
me, Un. frlsevalanacnaenifian. AuWATIN 2. NTINNY: F1nRUW

NJANWATENS, 2536: 1018-1027.
2 Asgnmied AALNSg, ’FNIU AT namj mmsm URUNEU WRZATHS. AaunIIy

FlaURINTIEN. NTUNWY: NFUNWITES, 2522,

3 933t welure. dapenaeiiale. Audadf 2. NTINNY: Fudseant
ANTANN, 2525: 1-44.

4. 5791 @3@TEMS. msmxmaaumhulsﬂmlwmsumsmwm"tﬂ Tu: 25m
gassnidue, smy drmssasl, un. deARydane. AuinSaefiz.

NIINWA Liﬂ%LLﬂ'Jﬂ'ﬁ‘W?JW 2538: 594-615.
5. 19mM mssmau@n L‘Y\ﬂ%ﬂWLﬁi&W\LﬂﬂTﬂﬂdﬂﬂﬂ'\'ﬁﬂ&lﬂ’]ﬁﬂ‘u 1% 1’ JFIW

Fuan, g4y lli'mﬂiiﬂu, un. ﬁl"lﬁiﬁiyty’}ﬂﬂ'\. WNWﬂ?G‘Y\ 2. NN

ﬁwﬁfnﬁmﬁngamwmfmi, 2538; 328-347.
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6. 3ol hans, nadal Fasuind. mseunasuluditheliedle. lu:
Bus1 wWilly, ugd 2Ffwmyns, un. AFdAne. njunwy: laaawsuaauad.
2535: 265-277.

7. aus §r19sillies, Cardiopulmonary Bypass Technique. #ianeapnssusala
WABALRAALAINTIEN MAITIFRUMAns  AnzUNNLAIFEaS  WRdnnse
VUL, 2539.

8. Austin JW, Harner DL. THE HEART-LUNG MACHINE and Relate

Technologies of Open Heart Surgery. Arizona: Phoenix Medical Communication
* Medical Publishers, 1986.

9. Hug CC. Anesthesia for Adult Cardiac Surgery. In: Miller RD, ed.
Anesthesia. Vol Il. 31 ed. Ne\n; York: Churchill Livingstone Inc., 1990: 1605-
1643. ‘

10. Reed CC, Stafford TB. Cardiopulmonary Bypass. 2nd ed. Texas: Surgimedics/
TMP The Woodlands, 1989.
11. Wary DL, Hughes CW, Fine RH, et al. Anesthesia for Cardiac Surgery. In:

Barash PG, Cullen BF, Stoelting RK, eds. Clinical Anesthesia 2nd gq.
Philadelphia: J.B.Lippincott, 1992: 1021-1051. '

12. Wheeldon D.R.Can Cardiopulmonary bypass be a safe procedure. In: lonescu

MI, ed. Extracorporeal Circulation. 2Nd ed. London: Butterworth & Co
(Publishers) Ltd., 1981: 106-626.
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4 nsdssfinaniizdile

NawINYIFaL

magndssifiuazasians
MITNEIAILEN
® nuzguiale
o duilganiz
o pENEVRBALREA
| mjm'mmaﬁ'mﬂﬁﬁ’ﬁmiﬁ"ﬂﬂ
® mInTLRen
e MinTranauRale
o mIENEMWIIENTINEN - ,
e MIMAFAUMITNUYBILan
ANIATIVNLA |
| . msmuamwa?ﬁmémazﬁauﬁ'ﬂa (Echocardiography)
e N1IRIURALY (Cardiac catheterization)

® Coronary angiography




msﬂszl.ﬁuam'azmm;jﬂwﬁaumn'mmaan Wl TIUWeNSaMWalsh

o » o Qo L. d ﬂl o d
2IMSUAZEINIUNEAIBI 1 aladmsnannnilasiuuassnw R L8 uE e
Usznauels  mstndsslfnazamasiemey  UssiamssnEnespnwsaniIsHead
weldsy  msenamedeslfiamenll  waznseiefiee

mFndsrSauazmsaretems

Hudeifgyfivsuenfsenauussvaslsafilu sunquaslsaiuialadld
fumuihdaudluesfign fa rheumatic fihesulngjazfionnisuasiuialafia
Un@i3ess finuves fe Swlum¥s@y (mitral stenosis Wie MS) #wIawusIunu
sulunsa$ (mitral regurgitation %38 MR) usza1adl Suiaeasandy (aortic stenosis
w38 AS) Ruiepe$ania (aortic regurgitation W32 AR) TIue ﬁ’m%’ummsﬁ'u 9
fidlamanyldtannitfe S mitral prolapse Wialindwiilewrlamy vlvdnns
Snunevssnduiiounias s wie aase inudd m’uwﬁwﬂnﬁméwﬁﬁwlﬁ;jﬁamﬁw
smyvesiuluniaiethadouninu z«hummmﬁﬁﬂﬁtﬁﬂﬁvmaaa%%‘m%f’ammﬂuwa
unsndau FIWUsINAY infective endocarditis wiagthoiulsnuas connective
tissue L34 Marfan's syndrome W&z cystic medial necrosis maaéﬁmaa%@m 1w
NNYUALNY fmﬂmmwé‘mﬁaﬂgaﬁﬂﬁﬁmﬁﬁnmw%aﬁmmuwﬁfwamaa%m
Aadlgnwsstmssasinfimmanld  dmiviwesesaniy  snafiennmaies
amwpasRmesesan usduaadununmevh ¥ auduuay

riaumilﬁ'maaugﬂ'm QlﬁmaauﬁmmﬁﬂLﬂuama?jaﬁﬁmm‘mﬁaymqﬂ
%ﬁ@ﬁlﬁmﬁuﬁjﬂw 5\1ﬁwﬁzyﬁﬂwanﬁammgmﬁwaa‘[sﬂvl@'mﬁ MIFNYT IR
anumanalunsaaniamensad it iasyssin Tuvagilae

iaUsiuissdsasuasinla (cardiac reserve) snunanuas New York
Heart Association (NYHA) u,fu':majmmmmmmmsﬂlumsﬁﬂam (functional
classification) I@Ugmnmmwaumﬁaa wislSuninen el

Class I §lsavalauetifianns cardiac reserve @

class i1 Lifisnmslufaiasnd widomsiesentmasnnninynd
cardiac reserve thunand

Class Il wilandwusiaanusafinaintooudlifiannsunesin cardiac

reserve 6N

36




Class IV fisnmuwiienassanmudluynelildoanuss cardiac reserve
dan ,

Q‘ﬂ‘m‘ﬁﬁ functional class | wae Il 328l cardiac reserve auasthunany e
§19u fugihe class Hil usz IV aiiflywnasmazialafunaiuss pulmonary
hypertension sanmsiialsauszanaevasgihelsairlafiniumsida ez
Lﬁuﬁumummguuﬁmaakﬂ namsAnsveswanelsawenwanuh  fihelea
slafinfumsrhdaiufilalsmehdadala theglu class | Idanaudouas 4.3
class Il #38uaz 10.6 & class Il waz IV saneneasiuiuiooss 25 uas 67
ANEAY

gimsuazasuAesiiwutepvesgtinlsawalafewialaginn wilan
Huay weunulild waemdeadfinelilds stuuUssmmBuwindngnnszeu
Alwgthenszdunszig wigan Swass lesawzlsavesiulumda arewunh
sloduRasavizuuy atrial fibrilation Yhlwaddwasleliaduaa a1aihedy
\RoaluiilaRaun mmammqmﬂu emboli aaﬂ'l.ﬂmuns:umaamu‘lﬂqﬂnu
v\aamﬁaﬂl‘uauaav‘i'ﬂﬁgﬁwn‘_lué’uwm"lﬁ fuMIListianyasauiesatania
Ao pulse pressure nawTiANNEY systolic genin&ann y o finnusu
diastolic aadhasindgudenafiermaSuminenuuy angina Rilwazlinaanifaauas
Tolswithednd  walalawsendraniiamalonwniu m"\.@\’smaa@"l,ﬂl,amvluwanu
ANNSaIMs  eadwiniguedn dszanieuaz 50 maagﬂwamaaamn@mazwu
mmﬁﬂﬂné‘mamaam‘é‘amm‘[ﬂkm‘% ey

;jﬁm‘[sﬂ%;uﬁ'ﬂmwia:’ﬁﬁ@ Hladns murmur 2899RlafifisnwLaAndna
3 ﬁaavuvluﬂ§a€lu 1JuLRes low-pitched diastolic rumble @NNRAY opening snap
suwlan$ass WeléiFua holosystolic murmur é’oﬁqﬂu‘%nm apex va9ala drudn
108856ndy A mid-systolic ejection murmur HleFafitasilasefi 2 dwmam
yasnszgn sternum lWfeSomae uaz fweaaseniy JuwFus holodiastolic
murmur #elefivdnmsudreuasnsegn sternum

wenniidmsugiaslsadala Goldman TounsililEiladnene 9 4

ﬁwaﬂﬁam'xmﬁnwaa@'ﬂmﬁm%’umsmé’ﬂ AIONTN 4.1
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i = 9y : a
A9 4.1 uaasazuuuauFemaigiefidulsaialaves Goldman

P
AR AZUUW
1. U598
1.1 2gananin 70 5
1.2 dsziRuasnmuiitanalaanoniele 6 eu 10

2. MIATIRTHMY
[ - o o '
2.1 1¢BuLind S3 gallop wIanaanidaadfaslils

(Jugular vein distension) 11
2.2 fuwala aortic fu 3
3. asulwiale
3.1 1ail% sinus rhythm 1 PVC 's $3ude 7
3.2 5 PVC 's > 5 lunilownft 7
4. MIATIRINIRBIUHTANS
4.1 P,0, < 60 38 P,CO, > 50 W3.U5an 3

K+ <3 %38 HCO; <20 mEqg/aas
BUN > 50 %38 Cr > 3.0 un/adaas
Abnormal SGOT #3adanmsuaslsnduidass
5. N1INIGA
51 Wiaalutadriad nsr9an wWienaaaiian aorta
5.2 MINIGAILAIU 4

(Aouissan aus wills, 2535)

IMNTNUBS  Goldman v‘iwlﬁmmmumqjﬂ’maaﬂmwmm%m VL@TLﬂ%

4 ngal aa

]
oA

ARAN 1 AZULURITINGINT 5 RNNBANNTT anuLFESLaY

- o

¥
=]

NRAN 2 AZLUUIIN 6-12  ANIWANNT AUt wNaNs

©

]
1 )

NyaN 3 AzuuuTIN 13-25 gﬂmmiﬂﬁ‘ﬂaﬁﬁmwﬁmgp ANAITIAUANE
nulsaialansaag waziadpudiholdegluamningamniurinda
1] ‘; v e/ 3! a4 Qs

naaf 4 azuuuswannnd 26 ilhedlseunsndauuazdananogaannaz

gan ARG anzeRInud sl dai 8 B8 arinnwE RIS oM
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HemaeanUnewld msL‘é‘au’lﬂﬁauua:%’nmlﬁ'ﬁmmsﬁ%uua:agluamwﬁﬁ%u
niudn WiasuuuenuiRusaaasiaufiasiisinga

mitndseid  dhefifiemsiumiendudheinlfinevdeuudan
819404 angina pectoris %38 myocardial infarcion AHLSIVEIIIARAAMTEN
uaslalsuid (coronary vascular disease) WudnflanuFuwusiy sasenslugis
Asunenanfisnasrndas et ey msia

~ nmisveumelagiun (ortﬁo’pnea"ﬂ%a paroxysmal nocturnal dyspnea)

Judarisdaenmemsrhawnasiiladndredinan (left ventricular failure)

ASLANENEIUAN § Boaeme Wu g we g ww Wit finshd
inlugasrias Lﬁwuauwmmaunﬁmmmaamlwnmmumm (right ventricular
failure) ' ' )

amslaFu ‘mmm RUARA mammmﬂm'gm'ﬂmmuwmamw %38 severe
valvular lesion L1% amaﬂas@nﬂu

UszSamissnndaeen  sasnruferiiaussSunmuesenilesu wusasTu
SUTEUAMTIE  MuBmamsinenih@tuniaiasediels  earldnan
¢aly ,

AMTATINIIME  MISISIMed "JUlﬁﬂ’]ijﬁﬁ%ﬁﬂiiﬂLL&i%ﬂﬁ%ut.La:
muuanmmmmmwaﬂsﬂvlmmﬂ ' '

mMeaNNALIREA luwmmu'[sﬂmwmma@mvwmw mmwmumvm
9 systolic WAz diastolic mmugﬁ’mmﬂu atherosclerotic 3TWLINAUAY systolic
59 ndifirnaanudu systolic uaz diastolic ﬁl,mn@mﬁ'mm 9 Mininiisinenaas
Juduiessants

MIFANAFUDIRNIMTILAT mucous membrane LT% NITR (anemia) 2z
WU conjunctiva F@RY AT cyanosis Fvmiasidundy aznsaseandiau
lwdon anawudmediafialil (clubbing finger) tHudu

mMInEnas MIRLNASATIMSAW aruusIuAzSsnazesiwasiugihe
Suieaadandy Selwasazun ﬂéﬂi@?ﬂﬂﬂlugﬂwﬁﬁmaaa%‘m%‘a FWITITUSINEN
"eTalan TWITALARUSILRLILNRAUAWSENIN pulsus alternans ugeIIMARAY
sledndrasuinm  Fwasiuwnuaemsladiussisanenslesen el
Tgvimadumiglagadu (3unin pulsus paradoxus Wge AL fixed cardiac
output 1T% pericardial effusion, constrictive pericarditis vDowan

MSATITNLEMTI (edema) Sinlugetrias (asciis) wia Dilutes
i (pleural effusion) #ula (liver enlargement) Wiawasaliaad jugular Telawas
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M:A ™ o P '
Fauenfianmziilainumsune  luvniefinuindennns dyspnea, orthopnea,

crepitation W8zl low cardiac output
M3l heaving Luamsuansfivenininan ventricular hypertrophy &%
thrill 813LA937N valvular lesion %38 intracardiac shunt
msWaFnsilafifiadn@igu gallop rhythm, murmur aasWaifieufuszaz
i leBufiduiustuimemadusesiala mwmmua:éﬁmeﬁﬁﬂﬁﬁ'ﬂﬁq@l

NSINVINLEN

Cardiac glycoside Ktheld5uen digitalis luwwie 0.125-0.5 un/Au e
Nanszejuﬁ’ﬂalﬁﬁuﬁmsﬁu wiauiuansaTuSwesmsiuavesiilakesdnss
MMRszezavesialanaadmiundndnd %aa:ﬁﬂsxiuwmiﬁwm?u;jﬂamﬁaglu
mmizlasuwarsewrlatduluy atrial fibrillation waz WalaRassnsdiudusiany
ﬁ'\vlﬁ%‘um’nmwLﬁuﬁgﬂma:ﬁ%wawm:ﬁ’ﬂmuqu"lﬁ"lmﬁu 80 ﬂ%&/u’lﬁ v19ass
pradndndaslvend _auﬁwﬁﬁ’umé‘fmﬁaﬂaaﬁ‘umsLﬁ@%waﬂﬁm%s:wm'l,ﬁ%’u
BIRRUUASNING LL@iﬁ'wjﬂ'm'Lﬁ%’vmmmamm:mmsnmuqmam'a:’uaaﬁ"ﬂaﬁu
qles arssmnitluwiushdaiennutasadt wnzanainsuansniwasn
FalwmAtsuussinmn ldnunringasala N

psrutiaanae (diuretics) fiewlfen hydrochiorothiazide $ulszn% 50-100
an/5u w3 furosemide 40-120 wnAS% aiwmsTusiuaclmdsusenma
Jree SuavhlisesSunowesiluseme  dnfundaniawalasiudmatuly
mazwaladume aamasswasirlulan ﬁwa‘lﬁgﬁ’mmﬂlﬂﬁmmﬂ%u

PNVLNBRADALR DA BNN nitrate 1%  isosorbide dinitrate SuLszNIN
20-40 un./5% sz nitroglycerine alwlananeds 15w oulddn afsss 03-05 un.
wuegin wielduruaiudaliindnen widdaanisldeneengniuiuan a3
waanwaaalfaad e 0.25-5.0 laulasnsumn.iunf y']ﬂa‘jmf‘:ﬁal"ﬁmm@iamz
Anntvenunasaiand vhldanuds ventricular filing aess Sadunaddmiu
Q’ﬂwﬁﬁm's:ﬁulaﬁwmméa%’d wananiidsligniusnonasmdoaunslalsudle
fun thideawegs 9 musadndlasndailesalannmsnaien desanuiie
ﬂﬂﬁf:wuvlﬁﬁaulugﬁl’ﬁw'ﬁvuﬁ'ﬂaﬁms

srazIAfiaITlasuenawn TG R

1, Digitalis ~ swlngjazsaliniausinga 24-48 zuiaaemafiannziala

uAedinizlviasaandinnge
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2. Beta blockers  &usa A ManTuunrnae (iuduuddnfianisugasuss
gANTING MSIARINABILREIRUASIia perioperative infarction

3. Calcium antagonists enufiaiid negative inotropic effect Aaviliwala
fudatasne udtnlWswAy beta blockers 3zldna® Fawminzaunit dildilu

c#jz preoperative |

4. Nitrates 17 lgaensdiaiiinsanaazl®Basas premedication

5. Diuretics ¥ l@ativdaiiiasaufiatriudinda

6. Anticoagulants sel¥wantudawinga Relimsudsdvefeansuan
Insifsanuing ﬁwmmiwa:ﬁé’mm‘%mgwi_amﬂﬁﬂ embolism fignunsal#ilase
ua25NENATIE coagulation defects luszagnaInIsHIAAdD

myaTemeisslfiianimaly
mInsIvlAen e |
Haemoglobin (Hb), haematocrit (Hct) §1 haemoglobin A23azaNNE
@nni 11 gm%) tieilesiumsiiaideaidonsuinluvnizyh haemodilution o
bypass fénvili#E oxygen carrying capacity ¥auad lumm:ﬁﬁﬂgamﬂ ldifan
Sanumilesniu '
Coagulation test Prothrombin time (PT), parti:al thromboplastin time
(PTT) sz venous clotting time asaTenaumsrneatantsus lfilnanzay wie
maesuinUsznavvendendu 9 Tinauny
Electrolytes Tasiawnz S5uludmapuaisagluinmefung asvhatnabs
Tureilésy cardiac glycoside thenludmdpad szvhldifaRwainaldie
msasrendaivesls  thel BUN Cr G uansdasariusdomsiia
smglene renal failure wasrheald 3saasqualiiitfaanzinasen (urine output)
IR ane NI pizFnsaLAsRAIHNR BN 3B 0.5 W8 ./AN./TY.
msaTIanianwesay  enReUnd  Snidudusweniismsfiamie
congestive cardiac failure
mmnmﬁ%ﬁ*ﬂ% AITATIANEATINITLAU Azl duRadInIY
conduction defect, hypertrophy, infarction, ischemia (G‘f\‘lgﬂﬁ 4.1) LRTBNIWLANU
Aaunf@vss electrolyte LI (ﬁﬂgﬂﬁ 42, 4.3 uaz 4.4) N3N exercise test T8

Jsefussigrsasvasialafins vl Aemsunaidsauasaniidinme
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e —————
1 sec (25 mm)

5mm | N\

Leed Vv,

511 4.1 uaesmwaauiala n. Und 2.1Ae ST depression
(Gravenstein JS, 1987)

I\ l\& WAL JI\ My
el VAR \J

Lead V,

7N 4.2 wansmwaawialadaifinne hyperkalemia
(Gravenstein JS, 1987)
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Lead V,

51 4.3 muusasnauialaiisiinmaz hypokalemia
(Gravenstein JS, 1987)

Lead II
'

s

3N 4.4 AMuLaaInaulalflaiianz hypocalcemia

(Gravenstein JS, 1987)

luwmmmaumlﬂumamumaﬁ g19Ung P wave nFendn 0.12 Ju
wa8l atrial fibrillation #aulseussawanaianazinfon axs lumethe § Q wave
%4 lead |, aVL uaz V3-V5 8138 heart block wiafimaRouuyasues ST segment
lu VsuBe Vg

ST NS I AN NTTISINATILAZAIUING (chest X-ray) aas¥hlu
NiJ’lFJ‘Ylﬂi’\EJYIWﬂJ’]N’Wm eldnmumaRsuudsslusnagdsismessmdng g
maamlauamaamaa@ s’aummsmawuﬂawmulumaﬂa@\ m_l'wmﬂuiw
slaanawuanuRaun@ues chest X-ray léidu a:ﬂﬂngaﬂmwmma"l,ﬂu

- generalized cardiac enlargement anawy'le b ventricular hypertrophy,
#38 pericardial effusion

- ginwaieilivaseasIuns pulmonary vasculature
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- double shadow mauﬂmdﬁ"ﬂ'«uﬁumwm atrium ToU ananuly left

atrial enlargement

- pulmonary vasculature L'ﬁ.&l%uwuluiﬂ'ﬂ‘w left to right shunt L% ASD,
VSD uaz PDA LTu¢% Wae pulmonary vasculature anadawulu right to left shunt
1% Tetralogy of Fallot

- 21AULIVES ascending aorta n"i’wan'hﬁ_ln?\lu;jﬂm?;ul,aaa%%‘mamm:
4 gafueadouanimeintimaessian viaudnmauialafifinesamw

- pulmonary hypertension z¥nl¥nasaifaauas pulmonary #lnsiy
hilar Huwialnginin peripheral vessel &% pulmonary congestion Wi #a8e
\Raaduad upper lobe Iuwalnainitvad lower lobe

nMInagauMIvhemeeslon (pulmonary function test) a1ashanldlu

;jﬂw*?iﬁm's: pulmonary insufficiency uazlflunmsuenlsafifinensanmwoasen
sannlsnfidwedanmaniala  lunsdldihotwirfienns dyspnea aasld

spirometer 3@ tidal capacity WAz forced expiratory volume 1 FEV4 o/FVC %aanin

80% A255NNIA519958uIINGInIBY  arterial blood gas analysis wazlE
bronchodilator
NNINTIINLAR

gﬂwzhulmyjﬁgﬂLm:mlﬁ"l,ﬁ%'umsméfmzﬁaﬂﬁ%’umsmaﬁﬁa@L?im
fuwalalenandoafidin  wiauduldSunmssnmmamauss  mshnisea
Siaeian 9 Asurnaamsiniafasonweiianw  Masdsesweinle uae
anNTHLIIUeslan "“sﬁty:ﬁLL‘W‘nzTa:ﬂu;jgwamsmaﬁﬁaﬁmméwfﬁ'ﬁaﬂs;@uﬁﬂw
lunﬂsl,%m@iaﬂﬁfmmaamﬁam‘%wmsguaﬁLmsﬂw,wiaznstﬁ

wanInNIINaFeUn1R psl A msasnadnsdunss  luuneens
suludasdmenamautnandu 9 1Jufiieedn 1w echocardiography cardiac
catheterization W&z coronary angiography SUPTAS

MInTIRMNAAWIAEsaEiawaNla (Echocardiography) Lunsasia
aRulEsEzianaIniala Twanduminmsvesaiwdnsfiasinmitaiouszazion
ndy i dunTeendtludsnla 1Hifeitadt wensoilse asameITIISY
Laz@amunanmsinmiulsaialausznsaaiian

Fnnseve & 2 A5Ae

1.- Transthoracic echocardiography (TTE) Tagldnsuadred (transducer)
Hushasuariuniuioigziauninsasen
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2.Transesophageal  echocardiography (TEE) WHumsamasunfuie
seronuuning Tasrnunmusdawefithmansensims Saidnalfinniwiies
mnmminmnamlmm:mmaamﬂgmamuwaﬂ@'ﬁ@Laum'rmusn Lilelsne
wnn TTE weldisdulusefidssmmaunoastoazasiala uaswaeaiiaams
Funds resmidsyduwndibanlfifhs Smahausesialaluissthdaday
we lssnenunaesuasunitsfilldiunlslurasinda

MIAINAILR (Cardiac catheterization) &TARseaIs Safh

1. Jaanuaulusiudrs 9 vasmialanazrasaiion

2. wiswnsandianluifaaemusinmds 9 vasralauacrasaiion

3. damsfunsefigiudrs 9 vasialauszwasaifen (Angiocardiography)
Lﬁa@mmﬁﬂﬂnaﬁ'sU"“a%msri'mmw%a% araflumndls wiamweuashle

FFaunala utseandn

1. Right heart catheterization lagrnusmpamdiminsaaiiead Taana
suuaziwnasndeuluiealdnndndn 9 awdmssaieadsslulen (wedge
position)

2. Left heart catheterization e 2 35 A8

2.1 HUAURIRTINNIR A ALRIALAS (retrograde approach) ldautis

ascending aorta muamaaasmmmamlwaaawmﬂ !

_ 2.2 HwRe w4 atrial septum (Trans-Septal approach) Imﬂmu
s msanaead laudailevesuuen  waskw atrial septum 1hwiala
wasuudy lasundsnuitnmd Patent Foramen Ovale

msltssfunasiarin i lndufidesmeildfunesanwiaidnen
Coronary angiography SusnanuiaUndzemasaidoauaslalsud 59
prfanuiulsevesduwialale Fivdasquadihoumensmnasuduiive, las

irmLﬁ&lé’m’uﬁﬂwiamsLﬁ@ﬂﬁwu;ﬁaﬁ‘ﬂamﬂfganﬁwﬂﬂa
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funa Usranumane. wanvluvesdaonssuiala. lu: sumd@ lanne uas
ame. dmlsawilauasnasaiden. Auadsd 2. njanwy: SinAainganmw
LITRNY, 2536 1 1018-1027.

.7 eSS, m‘mumaauq;}“ﬁ’;a‘[sﬂﬁ'ﬂaﬁm%’umsmé’@ﬁﬂﬂ. Tu: 1sm
gavsoiuen, 83my dnimesiad, un. eIy daine. Furindaf 2.
NJINNY: (SeuuiansaN, 2538: 594-615.

¥ QA

= 9 L Iy Qs ) Qs d :
.9 q’assmwm. m's'lvsmi:wmmﬁnm%wmsmmwavp\l 'ﬂ,mm:au

[

wala. lu s gesealduen, dsmu demsiasd, un. dsAdgdane.

@

FurRadaft 2. PRIVIER SauuiimsRuN, 2538: 638-655.

. Aitkenhead AR, Smith G. Anaesthesia for cardiac surgery. In: Aitkenhead AR,
Smith G, eds. Textbook of Anaesthesia. 2nd ed. New York: Churchill
Livingstone, 1992: 629-643.

. Colmer MR. Surgery of the heart. In: Colmer MR, ed. Moroney's Surgery for
Nurses. 16th ed. New York: Churchill Livingstone, 1986: 323-349.

. Fontes ML, Wray DL, Thomas SJ.Cardiac Anaesthesia. In: Nir;lmo WS,

Rowbotham DJ, Smit G, eds. Anaesthesia. Vol |. 2nd ed. Oxford: Blackwell
scientific pub., 1994: 881-907.
. Hug CC.Anesthesia for Adult Cardiac Surgery. In: Miller RD, ed. Anesthesia.

Vol II. 3" ed. New York: Churchill-Livingstone, Inc., 1990: 1605-1643.
. Wray DL, Hughes CW, Fine RH, et al. Anesthesia for Cardiac Surgery. In:

Barash PG, Cullen BF, Stoelting RK, eds. Clinical Anesthesia. 2nd 4.
Philadelphia: J.B.Lippincott, 1992: 1021-1051.
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v A L t a i ) o o 5 o =
ﬂ’lilﬂﬂiﬂﬁiﬁﬁdﬂﬂﬁaﬂﬂdﬂﬁﬂ%% FINFA Uwqwumauﬂmﬁamsmsw
o

o as =t =t

aunsnldng 9 1ums’mmaauﬁm%’mgﬂamwiazﬁw FAFydwenuainifiley
malumsﬁ'mm‘%wqﬂmrﬁnnamﬂﬁﬁw%ﬂuﬁaﬂ% Fmsumsnemaaulunsi
aavla (siiala) PEmsetougunsaling 9 wgu SR UALA BN ERY
msieduneAlgluns sy meeSounnfesin 9 msedouieiasdouas

& A = A a [
Qﬂﬂsmw LROW § LRSMILAIBULAIDIN ﬂlsﬁ”ﬁ:')\‘]

NILASLALAT B9 FAY
(Anesthetic machine & airway management)

Anesthetic machine (é’agﬂﬁ 5.1) UiiRemsdunaumsasaseuiainmig
maauﬁau‘l‘ﬁmunnﬂ%azmms'aﬂ%’ﬂ iedlwfedeRanme Stunaudsi

M3 B RITIS AT DIMSLEAL ﬁaolﬁgnﬁ Eaanusunastaii
wihida  mslwauesihound Bumweshafiseme  0Ssensnssufiltls
TsswenunaeSuasunsiiuuyy continuous flow &8 ﬁ'}sﬁa:’lmgﬂ'ﬂmadwma
iiesrsumewnsladuazasn

3nsianisinavesfing (flow meter) liGada waoauslaiuanin
ﬁmﬁlﬁﬁl@mgﬂa"su%ﬁamu’t@uum’%ao:mmaamwsw:awa:ﬁﬂmﬁﬂms
wWannsdaslwdefifuduasmaiiilaslimaun mem‘j'umaaaaugmﬂmmaa
MBARIALIR VIS INILIRAL

vaporizer Qﬂﬁaammﬁ@ﬁaﬂ% mufuenssuriingaausiuanuszile
seyrhinnaaznazuazduias vaporizer lulsswentnar@uaduns smansones
sanfousfiald  eiusedasseiassetnebanalion dasliidnien D
sazlildlassmeaufidasms lumsengaralefionld isoflurane  1ilevand
grEnamsieesiilateeniaiedn  wdedelsfamslsaliin 1 MAC
whadniil swnsariwdsesedluifessiudns 9 vesemaldd Semanen
15 ldatnstaaans thilanuseiaszls

COy absorber asamauiligmumnd liduus

\a5aetaevele aseginde compressed air (3uufay waz bellow Alald
wiuswn lainge naIw awaued bellow iwanzivanwiihe 1589310 bellow
vasnsestramolafilglulssnenunariunsunsmaninufuudsuseninegihe

Alwgjuazi@n’le tidal volume Aldifialdassanufiaslinuieias
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FRULASHUNS DU

fezlFau

199599ENERY hanznuEe 'Lu@’lmyjﬁﬂul'ﬁ Coaxial circle circuit 1%
Wnlald Ulm circuit LLﬂ:lul,ﬁmﬁﬂl’B' Jackson-Rees circuit %38 Bain circuit #3739
Tapazdoainisaslifiige sudsenaugness

msm‘%ﬂuqﬂmnﬁmﬂdﬁaﬁ'zﬂmﬂ"la et

1. Face mask T awainaziuRLg

2. Laryngoscope W3auny blade asraseuinsee Wleled lady Hlnde
ginannne #ase W naINRgadny

3. figtewele awvwagie nsdildva hedl cuff aasiRen ouff Tha
low pressure lunstndavalafivaldvialna ila -diéposable FNSISLES ARG
radasnrilinsrnaaBnIzril | |

4. Oropharyngeal airway Lﬁanmm@ﬁwamm:ﬁngﬂw

5. Syringe WaTR@NTWIA 10-20 M8 gwSuuhaudn cuff

6. ind@avianuyain 2 (&u (Resail hypaﬁx® e laifungadng)
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7. Endotracheal connector %38 adapter (elbow joint)

8. Stylet uaz Magill's forceps Swiunsdilaviatrowelagunn
9. Reservoir bag

10. waaLaeslalaan

11. Kemicetine ointment i1a1@n

12. Stethoscope FwTuWLFIwpla LRaaTamaUM St RdILRIITRIYIE
twela

13. Suction apparatus

msia3eneilslumsneenasy

Premedication

1. Morphine (10 anJua.idea1udu 1 un/ue.(14 syringe 10 wn.) 3o
Fentanyl (50 lulasniu/us.)  wa3eu'ly 2 naaa (4 wa.)

2. Atropine (0.6 ¥nJua.) Bavnaidu 0.1 ansua. (1 syringe 10 a.)

3. Diazepam (5 UN.Jug.) wspuly 2 wa. (1’1? syringe 2 48.) %30
Midazolam (5 an./wa.) @aanadu 1 wnsua. (1 syringe 5 ua.) wsaadoaly
10 un. Lidaadeans Y

lndﬁction and Intubation

1. Sodium thiopentone 1Raa1adu 25 wnsua. swald 10 wa. (15
syringe 10 wa.) ¥'li 2 ga w30 Etomidate (2 wn/ua.) w31y 10 wa. (15
syringe 10 8.) w38 Propofol (Diprivan 1% W/ 10 un./ua. waseuly 20 va. (15
syringe 20 48.)

2. Succinyl choline (25 4n./UR.) wiseald 3 wa. (1’5 syringe 5 ¥R.)

3. Pancuronium (2 dN.JUR.) wanadu 1 wn/ua. (1‘5 syringe 5 UR.)
n'ld 2 70 %38 Vecuronium (1 unJuR.) wsunly 10 wa. (1“5 syringe 10 UR.)

%38 Atracurium (10 4n./ua.) t@3euly 5 ua. (1 syringe 5 a.)

naesaERiARa® o

1. Calcium gluconate 10% WiV ta3a3'13 10 wa.(1% syringe 10 w4.)

2. Ephedrine (30 4n.J/u8.) el 3 un./us. (1% syringe 10 U8.)

3. Epinephrine (1 unJ/ua.)i@enadu 100 lulasnsu(ls syringe 10 wa.)
niuueunfng 1 aa. (100 lalesndy) shandensdadu 10 Tulasniuas,
(1% syringe 10 wa.)
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1

4. Heparin (te3nuaasinnsind 3 un.Inn.):
5. 2% Xylocaine

6. Protamine

7. Sodium bicarbonate (NaHCO3)
8. Potassium chloride (KCI)

9. 50% glucose

10. Dopamine

11. Dobutamine

12. Nitroglycerine

13. Sodium nitroprusside

14. Amrinone

15. Propranolol-

16. Furosemide

17. Steroids : dexamethasone

18. An:(ibiotics : Mandol

19. Isoproterenol

20. Digitalis (Digoxin)

=1 ) o ]
MIAILNFUNTHNLARDY ) |

1. Syringe pump (fegUfi 52) Fawlunsliimivesaieadiatinade
d‘ [} v ﬂ. L3 1 [} Al L4 Qacd ]
Wlas anetey 2-3 6389 dasamesaunawianltin mm_sn'l’ﬁa'm'lm W
AC WAl wazaansnlThUALAaT e Lﬁam'ma:mnlumsa"a;jﬂwvlﬂ intensive

care unit

1
=

2. gewwli (Uanaan 3 @) taldifizy monitor, syringe pump Niguidaa
wazdu 9 1fszanms 6-8 Uan

3. warmer fnIUdwFaARIaF IR LY

4. filuden dwiullu cardioplegia wazifien 2 ga  avgrswiwnlEh
d‘ Kt = ! b ‘e “‘ 4 Ul N
ennudugnivtiuuimansan Hldlidusniediie

5. 5% D/W THa 100 ua. SIATUNFNDT 3-4 210

6. syringe 1Wad1s 9 Wlldegnafeawe dniuwia 20 uas 50 WA

A ~ A 9/ Qs . L 3
Bansfafisunsnldiu syringe pump 16
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511 5.2 N syringe

U
pump &nsulden
Wilae
U

7. 88 extension tube VUIAANBT 18 §7 LAz 42 U2 iszantk 10 a8

8. Top® extension tube (X1- 1800 m/m) szuntk 5 Rt
9. Three way stopcock Uszunns 10 au
10. Transducer 1R3UY arterial line wag CVP 2-4 A

11. Syringe insulin WU blood gas analysis %‘%ag}@m FRSULEN 2-4

12. Blood set 4-5 "g@l Infusion set 5-10 TR UaT IV catheter Y116 16G,
18G, 20G, 22G, 24G 8tndaz 3-6 8%
13. Anesthetic record

14 lufain
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- - a S
maasgaadssiiaidhszds (monitoring)
o . P o e o s a &

1389 monitor lEluRasrhdaialaveslssnenuaaiuasunsazanansn
monitoring 1éwae 9 atnaluwafeaiumelwesaadaiu laun

1. ECG (Electrocardiogram)
. Noninvasive blood pressure
. Arterial biood pressure
. Central venous pressure (CVP)

. O saturation

. Body temperature
. End tidal CO2

. LA pressure

© 00 N o6 O A~ W N

. Respiratory rate

#%ANNILLATEI monitor AdasliRaLEn leun

1. ACT (activated clotting time)

2. 1#384¥h blood gas analysis

3. Defibrillator

W [ Y & o A o war ¢ . a W
LLazﬂlwmaau mmmL’mmmumia:mwgmﬂmv R urine output NALY
eazBuanIS monitoring 614 9 aznElULNT 6

UITWINNIA

1. 93 §ITTOAUAN. n'ﬁlﬁmsﬁummg‘iﬁnz%’ms”umsché‘wLﬁaﬁwﬁ'ﬂmm:ﬁvu
wala. lw asm gasseduen, Simu densied, un. dsisgydine.
Ruadsfi 2. NTAUNNY: FauniimsRuN, 2538: 638-655.

2. winsol hana, nased  Fazsuing. msausasuludianlsadala. lw
aus1 wifln, wgs 2fuyns, un. AYEinen. njunwe: Towam Wands
Land, 2535: 265-277.

3. T e3ATEm. mswmaaugﬂwkﬂﬁ'ﬂaﬁm%‘umsmﬁ@ﬁ'ﬂﬁ. Tu:
3sm gIsTeRum, d3mu dmsied, un. fsIRAINe. Rauasef 2.

NTAUNNY: SauutinisRuw, 2538: 594-615.
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amnstl 1@edund, Awr e1spzianesd, suysol 1fipwnas, un. AdYgInen.
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Smith G, eds. Textbook of Anaesthesia. 2Nd ed. New York: Churchil
Livingston, 1992: 629-643.

. Colmer MR. Surgery of the heart. In: Colmer MR, ed. Moroney's Surgery for

Nurses. 16t ed. New York: Churchill Livingstone, 1986: 323-349.
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wannIsuazisniseses

(monitoring) sl%ﬂ'\‘iﬁ'léfﬂﬁ'ﬂﬁ)

(hatila)

"'iqu_lsz'mﬁ’
Qs s’ - )
masedeszuuilauakaoaliaan
d oq
& MIATIVARURLN
(%] a r-|

o msSaanusulunraafoauadlasas

e AT AANUGHIURROALRBAGIRIUNANT

o MSaaNuaULRaN bR LR asLwTY

¢

® M@ ﬂ'l']&lﬁ%Lg 'PJ@I@’I BN 0N

AsiseSessuumatanmgle

e mﬁﬂmmm‘éuﬁ‘waaaan%wulm’é‘amma

[ ' o« o '3
o yiasnanuauiTaiuanlasenloaiusumizlasan
o maTIZRANANARATLURABALRAALA
v .+ 4 -

nsTEEInan 9

e nsnazaunThisdIvedaea

° mﬁ@gm%gﬁéwmg

® Urine output




luszwihvmeansnaaugihe gﬂwa:"l@‘f%‘uU'ma'm‘nﬁﬂﬁaanqw‘énm:uu
Uszemnanslvnuesd neassuvlnadowden neszuuwiela dhldndanile
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3. maihssTeszuuimdgnszuy Tdud mathselludihonnzingivde
Qe 1 S d o L ] [ 1 Qe Qs ] 2/ L
anFumerhdafivhldsumugnszuveessume s mevhddaiala Sedadld
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wsavalauardeafiny (Hudu
o . o v Ve o o o o
widaa monitor MlFluwasindaralaveslsaneunaniuniunt ldiesean
9/ o/ A l- Q' @« 3 -
gunsnaneldnaraniinluesaandeiu ldun ECG, arterial blood pressure,

central venous pressure, end tidal CO», respiratory rate, body temperature, Oo

saturation &8s non invasive blood pressure (NIBP)

soinouldinies Jemsamnda ﬁnmsﬁyavtaﬂmmvammaua'ﬂnmm
azlElunns monitoring umawﬁu@lﬂwsaummm’umvmruamam Lwamiﬂgw
am"l,@ﬂaaammu LLG.,UGIEl'lﬁlﬂ'lﬂ'ﬁx’ﬂ%‘ﬂﬂ&ﬂiﬂﬂ@l&l |

1. Lﬂmﬂsams’mmmvlw'ﬁwmmsaa

2. natja set up monitor WAz on monitor Tusgaudne 9 ‘nﬂmmsﬂ

3. wipudemy cable WARUE ML § aawihfuesswin Tan
seaseTadlvmedainly szaagnmmaunszmnm‘lﬂmmm aninBiyuviana
yiume cable fl¥annswielsstumsusifitadndly Wedadhfusalidaey
Tnamwiiduasliannanldie

b«

(Wasamulngiievenumnainae  monitor WaamuszaInlunsge
d9 o BUSHIA®
\#399  monitor ﬁﬁm:Jz%ﬁmmnlummﬂws:i’as&”ﬂwmm:'mmaaumﬁm
$213 muummﬂ’ﬁmUmmsvmsvaaazmmu,avwmmlumsmasnmt.ww«
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Ailaele sm'swa:l,aw’uaamsl,ihs:'aaa,'lmnmma"LaJ

BRI AR RN éﬂwﬂmzﬁ'mﬁd']ﬁﬂﬁ'ﬂa (@haitla) dsznaudiy
asiihseTeszuuialauasvasaidan (Cardiovascular monitoring)

Dumsihsesiluszunialauszwasadssynedian ldiumsreeasy
nmsnaenaaugthevindaala (slada) maihsriinasvhetnslnde laun

1. mIas1anawiala (Electrocardiogram %38 ECG)

2. msTaanuaulunsandsauaslagnanse (Direct arterial blood

pressure #38 Arterial line %38 arterial cannula %38 arterial catheterization)
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3. MTieanueulurasaLiaadIdIwnaNg (Central venous pressure 38
CVP)
4. MTINANMUARLROALSLITE left atrium (Left atrial pressure #30 LAP)

1. MSAIVARAWR2LR (Electrocardiogram R ECG)
MNTeT9N AR lIRINN T ALas RS INSTININMa sl T uinan ot
@oLiaIT wazasnumsiaufiladnduasialale
L7 Q' . :: d’ L A (-]
msmwaamlmma:ﬂsuﬂunmuaammmmnssqumaa‘lﬂﬂw 9310
AI =3 : Y -]
nsznrUszamasisuial uluuiiame SA node uwazlueaiuszuudinssuw
(conducting system) vas¥ala iensrdulndatiadalafimmaduazadulni
= Qo g Qo d‘ ﬂ. o [ Qo ld“ = 3
Weiudl (dauaaslugif 2.1 2asunh 2) "menﬁ:ﬂ’mmnmlagwuwwaaswmv
Faazaunsnasany laeamsitr Wi 9uALRmRY  Ratuinmsyinew
UBIR D
insesuaaInIsTuvesialaluilagiin ImMIeanuUULaZATAS IELANEENS
ﬁ’uaanvl,ﬂmwl,wiu%ﬁ’mjwﬁm LA IR TSN LR RUINVDILATEILARILARIN
SUVNISHIMYDIASaIRsI9RE Il Daei
1. T IARNRAES (skin electrode) ﬁ'ms'mﬁ‘nmnaﬂméaﬂ'ﬂwau‘fluéﬁ
° ‘o e & v
PNl iatwiuiala
d' A a J 3 d"d I3 ~ 1 d' 0 Q/ a:? =1
2. aduifetwmadvwalinifiunithazudsiieenin duineiia 3
o Y & a s
dasldieTasvenanngsuiiay 1,000 v
3. NSTLRUSTETNANVLIBLE? azﬂﬁuLﬁﬂgis:vvaWW']luLﬂ%aaLLamwamaeﬂ?m
ldsansnisunin nNaiuRala (electrocardiograph)
A o Pd . ] =
4. nwladurilafiaziaesaanluaa (oscilloscope screen) ddaaaziuuna
§n9 9 Awly
5 mesuvasialandazasy wnsssasindsmizreimadurasiala  (heart
rate monitor) wazazvnmihAtufinly lasuseseenuududanmaduuasialade
a & P s d‘ N & @ a §
wift FsezfiFuanar Iunngassiuain QRS Tuudszasmamsiduzasiala
6. RaTLALITBIRLASESIRTIRITTRIMTISUTaIAIla  AessuuLfauae
‘d 3 9/ U Qo = = ; L Qs
(alarm system) ma:muns:@;uggLLaIﬂuﬁmy:y’xmLLmuauamm@mu fdas s
_Lﬁumaa'ﬁ"ﬂa@‘iﬂﬂ%ﬂg@ﬂ'jwszé’uﬁﬁavﬁ 1w f9 by 50-120 asywfl aidaunipazd
= Qv -3 J { ) d.v a4 . v Qs 3
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1 WAL Sud it sygnmlihanfmdslugiases sliavesia Wi
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1. dalWiAlgsudRvAmialagass | (Dwukulanasuingudnaa
Uszanm 1 faeds  Idnenuuwfianielaslfiaadain iy (conductive jelly)
mMs 9 (Resnduitimhussnszdulnin) ualfmesadad I uRawt
autin .

2. 52 Wi iguRaruAmis ﬂagﬂ’uﬁﬂulﬁ"nﬁmf:mnﬁqﬂ
«if's"l.wﬁ'mﬁ@f:azgnl,t.mnaanmnﬁmﬁfﬂmﬁim'jmﬁn g Fsendudainuszos
masenineiwiuasionts Iilseadanh Wi ldlugesing udneta twihow
Aowitoin 1EnmSeriy | ' |

g@ﬂsxmﬁﬂwsuﬁnﬁv"ﬂﬂﬂﬁaanmhﬁdﬂﬁfoﬁlﬁa semsiaidonvassgygin
saslarnnauglndsnanldfmioes  uandissnialWihdiuin axiu
Asaud Wi dsnnnausInanusandaiieazaaas |

3. 92 Wsafiady (needle electrodes) \Fiduiuas 25 g1 1 fiaeds uns
hldRanislaafligaslfaadniiwih nsdifiadinssumuuenszualwihilae
a1 wazsnannltidednimaiilunsanitn Lwiilv'ﬂwﬂ'\%’ﬂlﬁagilumﬁmm:au
8N u,a:pjﬁamﬁﬂmm%'lmtynmlﬁ

rRauesnInIvaawiala
msasrandwinlanldlulagiud 3 via
1. 7@ 3 lead
2. 7a 4 lead
3. 7#la 5 lead
Taerldaunsnatesenlafiewlidudmazldaunnlaels lead I use

an

fasuamzndaiiiamlanaiReaussnsonssulanld lead Vs

Tunslfistasananauiale  Avashdalssneunaiuadunsludagiu
Irfiaszuy 3 lead indrnlng & 91w limb lead electrode i¥intwlaifl chest lead
electrode (ﬁagﬂﬁ 6.1) U@ monitor naesandalviiniaseuy 4 lead usz 5 lead
FwSunsasnmwlvsingld 2 srswdauiuuussmw Liw lead Il usz Vg 4
mansnafessamirialaduieund uaznsialameiealawiaa gt

lurila 3 lead MU1TN@R  electrode etasumznduiiewalate
BeanaIfe fead | IuERININTITININREAUDY antero-lateral wall LRz lead Il LA
AMEMTNatRaaTed inferior wall
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1. LA (left arm) fiav3aoia Inadnedne

2. RA (right arm) auStausa Inathsumn

3. LL (left leg) favStiaundredne lumedfiddendemolasitis wdbn
Qﬂau?im%’umsmﬁmﬁ'ﬂwﬁmﬂ@ ardafeutrvasaslwndhe

#9im 4 lead ECG

1. LA @auStiowialnadne

2. RA @ausiimilndan

3. LL @evdnnandhs lunmedfiafesdamalasedy

4. RL (right leg) @auIIMNBN

#¥m 5 lead ECG

1. LA @auSiioiii lnadne

2. RA Aaudowiilnaan

3. LL @avinamndis lumsyfiafesfemolasstie
4. RL &auiiioananm '
5. chest lead §URYIVa4 chest lead aziuApwlUmudunisfidasms
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21 wieguiafiowilasass  uiulansduiidarufiangs asldsums
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gl nsBifinnsuanlddnsn Iibhsmiiiunmndieddsusaseniicld Ande
dranfarhanuazana dsazlfllavaduihihdszanm 1 wea linasltiasd?
dr i Rnoenndinly wszasrhlvdiuiinte azldsunudutalwin
sl ldsufidulanadn 9 fedufawisthe 1dlenaun 9 Tuiladuile
wafanuAwmisgin udandwiiony  Wadnlfldaenindinilsneandas
anunaiidasiuaarhlwiAamsanine dryafiumela
23 sy (needle electrodes) unaifuntnldfianiagie Tuguld
st Teglideslfianmuilfinlmisndalindeumsaadelwasazaei
manseaiien (EARasndalsswenunasiundund litiould)
nlimneie asldsumehanuszaaedneg sasanlfudauielims
Iietasndacoluldnad uazBaongmsldnu '
3. aedaensa WA uAT D

(%3

Fyalihang Wiazdhgdaueies TesmeinSendhmenndie

P ° ar o Qv Y { R .
(patient cable) TearvhasaiudrwtiuaBaNdILeTes (monitor cable) Laaneia
‘monitor cable hAuMILATes Arsglidadanseiu erufuuthas 9 w3n 1573

mgumﬁU'alﬁl,uiulﬁﬁnmglmwiazm‘%aﬂﬂ stwzﬁ’ﬂfﬂ@eﬁ'ﬁ’adamaﬁn’ﬁ']g@iﬁ

3Fnrsaaay

1. Mafidaainda Wi msawlﬁ’gnﬁﬂmaLm:mm:auLﬁalﬁ'ﬁmsa@@ia
Aumaanagilae 51%'iamn"hJa:v‘hlﬁ'&%"MWm@@mnE‘rmﬁh LRZAYE1IINAD
vaaaduizdmin 9 awfesuanyld

2. 3ndunitsnasmerida Wiy szgnaaaldlilumadevssmeane
g’{ﬂ'sa«‘fﬁa:ﬁsﬁaﬂu‘éﬁ@"ﬁﬁm%’m?wm 7 uLAeTasIrinua

3. 1Jmm|aamu'lm:gﬂaa@lalwﬁ:u%w (socket) TauFTBILAZIEADIAR

IYagsusinnun
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6134A38Y cardiac monitoring

wisnhdametn wihdudagihouss inssewieniazlfrunisndoudan
IWl#Z3vusenriau 3ula power switch ‘lufi "ON" ussySutudu 9 e
Todngfe asilandesldldbuimeassnm arstefyaonfewdy wne
Waifiadgwiiueiesbiinsdpemglofnudithizaansanslédiui e
aziBpamsldudaziaiasazagluayagiioveinieiu 9

aunsihndafeidgminmslfiaias
1. Li’jasiaiv"a"l,wwnnﬂ%”'a IFunanfuuusamn tedudninuas iz
'«J:Lﬁugeﬂéﬂmnwsﬂ%‘uﬂmﬁwaumﬂa astasuiined il ielwldnaudia
wiaanaUewinsulng
2. thiinszuswihsumuviedinszuglwinniuiiennguuas e
g%ﬁiﬂﬂﬂdwaﬂﬁ’uﬁmﬁm‘%avlaj
3, msﬂ%’uﬂulﬁm‘%mmmsmﬁuﬁﬂé’@mnmﬁmasﬁ”ﬂann 9 el
1% feuls lead 1l
4. nsBidnaulnisunu (electrical interference) gratinanmslfiatass
Infnwmizringa diesesmetuludiomssitinu ("G" electrods) WHNEHN
sztrndansug i idransunanlsle
5. aauluialafifinunesnwysonlivmennasy graLiiasann
WaY ) ’1LHAG Lwi'éoﬁ']ﬁ’ty'%uﬁnﬁﬁmﬁwﬁaﬂﬁw%wawaagﬁqﬂiﬁﬁalﬁuaﬂuﬂn@ag
wielil deumsmanngdu thiwasidulnd TWugaaait
fn. m’m@dwi?ﬂﬂﬁwé’wﬁaﬁ'mﬁfovlﬁﬁ%%avlaj wzdunssfinetalyl
AN R HIBNRA
2. {gaaain lWihunwsestasfinly

&, APRINOPUSNUNIVRUS

Fnsumsinaaralafisuls electrode lnal  wsizidiaigSarndazanin
a@ﬁagﬂmﬁﬂu monitor @afl intensive care unit 9NuIslTTa disposable
o = - a Ty e v ) v o o/ [ P
Funiindanaanzanfe Walnadhe walwden uaswihudhede (@sgUh 6.1)
TaonauiiosudnmridanazszUase il vmonn lunnsedamfeanuiRanie

waedadende dassyiimsnaniuuudadthown 9 lagliduia

62




tL

gﬂﬁ 6.1 MNLAAINTTAN electrode 1u;§ﬂwﬁm§umsmé’@ﬁ’ﬂa

@dada) lulssnenunaaiuasuns

2. myTaanuanluvasaiiaaunlaass
(Direct arterial blood pressure)

SumsTaanuauresisnuailauasinsaainal  lauNIumg  arterial
cannula %aﬁﬂ'nm‘mﬂuu,a:mm:aufigﬂlumsﬁwml’ﬁﬁ’m%umsmé’@lﬁ'ﬂa Wlas
nmsHgenalaiinademayasundsalaadutenlanass  TuINzEGA
g}"ﬂqm:ﬁmnﬂ?muuﬂaamsv‘i'mwaaﬁ"zla Tsaslafiiln afiansenda anea
auniilsumeringa Wudn nmsthdafimsiudasfivalawscnasaifoalng 9 Ml
Aansia puedawasdiunondead ltiissemendevmerih  cardiopulmonary
bypass ﬁ‘ﬂwqﬂL@Tw‘%a'l,ajmu'ﬁnﬂé"a%waivlﬁ AmuIngANTaInNUARLTALAS
\a3y (mean arterial pressure) leanmsiasiiai msgaiieatay ¢ e Tl 9lu
AMIATIANATIER  arterial blood gas detsfiunamadiouutas Saastanly

v
=

S T - - o & o & w . &£
merndngiasdaed Alufeduduuscrhldzzadndsaneiu
- o

MIaTIIRNNTWEER  Jalaur M arterial cannula @BLTNY pressure

transducer Jmsinlwviadudusanussihmsinfanlmivasfeauas gnisudsns
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lazie3e4 transducer (a93U716.2) saulngjlsznaudas diaphragm lugiuuscdl

. ) [y b & [ 21 = ' o/
plastic dome nseulla  moluusspdpmsihlaslildfinesameanainiaaguan
@oey three way stopcock Wazanl extension B1INAVUIALEN ¢ (Top extension

A N { 3 Loy .
tube) mMiLARBINIVE diaphragm azgnitdeuldgssuusmanalni(electrical
signal) TeesuRganawsiashanudsdn  sudmagnlfiusygmlaun  strain
) Qv = 3’ o Qs o a Qr

gauge shanuawiRenszdninglin wazdtauwmssdplnunsldifeniswanives
wsesfiawnFaaldnany 99N monitor SYUY analog signal  egtimueuidu

.. . A Qv T Qs -3 o . :3/
digital display F4810150I0ANANUAULR am‘l@ BUUIUYU

31 6.2 NMWLEAY pressure transducer UUUE 9 MW N usz v 1wy

nlgaglulssnennariuaiuns (Gravenstein JS, 1987)

Tunsufi@nsquame arterial catheter laldpadudionisduinen s
FIUNFNUDY heparin Tapnas heparin 2500 %lﬁ(ﬂ (0.5 uR.) 14 normal saline
solution 1000 WA, (§ATLFY) %38 heparin 500 gﬁ@lu normal saline solution 500

. s A & e oA ' ' .
u8. (ga3lwal) landarinu three way stopoock Haifludsandaszwite extension
\Enefidefiany arterial cannula AU transducer 1ae three way stopcock d#iks
' 9 e . . ' o i . a ' o A
@awhiu heparin solution #udndunitadlu syringe wanadin 10 wa. daliliie
anwszeantumsauwihriegaamefidsean wiagatiaaiarnsinesien

AMUAHIRIALAS WI0DU 9 tRaRURzaINaaR LI

v & A A 2 A2 ad = s o .

dain AFggdwenunsisnamufitiimsesouaunsel lumsvh arterial

catheterization lagazidoe iRaUszrdans lunsesesead  aeaIniumsse
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Ze

1. msiespagunsaliwmSutiy arterial cannula w2 heparinized solution
\ . . o
2. MSTu arterial cannula WazMS calibrate 1AS84
4d a
3. msgmmmxaﬂﬁ]aamuamﬂﬂtym

aseSaagUnsnidrwiurii arterial cannula

1. aSAZaNY normal saline 500 w38 1000 ¥R. 1 274

2. Infusion set

3. Three way stopcock 3 3%

4. NG

5. Syringe WA&@N 10 UR.

6. Extension tube 2uLENLALEN (Top extension tube TWUI@ X1-1800

Mm AU 2 18.)

7. Intravenous cannula (8% 20, 22

8. ﬁ’lﬁ’gu alcohol %13a providine solution

9. Syringe Wa&@N 2 1A, @A 1% xylocaine fsial,ﬁiuma% 25 wia 26 ¥
gwiulaerianch *

10. Syringe WAATWIA 5 WA. gFmsUAFyuwndunavhudededhiy
cannula Yoizund tal¥iReauaswaithanlu syringe

11. inthwilen (adhesive tape) AaMIALTEANDE 1 X 5 3. S1UIN 4-5 o

12, nthndten damuuwinng  edasmslviineanifnussdsumcfiony
yukatszanos 3 112 #3 x 5§ |

13, fheTazana TWIA 4 §7 x 4 §2 $un 23 Tu

14. Transpore

15 1 9Uas 18 FNSUAGRIRITaUUNS

ANSLAS 2 heparinized solution
1. 14 syringe insulin @@ heparin 2500 gila (0.5 ¥3.) Nl normal saline
solution 1000 aia. %38 500 pflanawlu normal saline solution 500 31a. @ailwyan

vl v el Y o o a 4 . .
VL'JWU'J@’II%WZJ‘U‘SE)E!LL&:%@LQ% wsaunueas infusion set
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2. sisduiany infusion set 197NU three way stopcock

3. 6ia Top extension tube 17U three way stopcock 2 67 G9Fan@afiu

4. three way stopcock ‘ﬁmﬁaan 2 M9 dahny heparinized solution L&z
syringe WR&AN 10 Y8,

5. 187 dome Asavla transducer Umathenilsnasu dome daday three
way stopcock F3aany extension Mi3pufenudr dadriuluunndeniu sudn
1955084 dome #BAL three way stopcock a<Tlagiin

6. lawasamenlumeuas dome unuaudrion’ly

7. nydiflanled iy LA pressure daulidn three way stopoock sa'ly
an1 a2

o ) A e .

ALURKINNI arterial cannula

duniafilu peripheral artery s lsvinlanasu uddun
foultlunis monitoring lukasrindan3a intensive care unit s

1. naaaLRaaued radial '
. RADALRAALAY ulnar
. ADALREALAY brachial '
. NRBALRaALAY axillary
. ®REALABALAY dorsalis pedis az posterior tibial

o O b~ WN

. BaaaLRaauas femoral

7. #ADALROALAY superficial temporal
(unsdlidnusnifiafidasnis monitor arterial blood pressure #IQALR0AFINTIA
fouvnfinasniioaues umbilical)

MILRandrUeTn arterial catheterization ﬁmm:mafguagﬁufmqﬂizmﬁ
st anuossanaunslupmenIEsY AnsHNaanIaly intensive care unit
waomaaauasmsazlngnefiaslmiAeanuifioiess  ussusnasvasinIweL
Be0  dumisfidanyhansiidaefinde el idRnemwe  eldifosatiae
Fudaedlasnunisiiia ischemia

\flalfife monitoring  BmusvhrndasEala mstisndumilafivhdanama
srdmsehe Wetideaiiluidseiizas Idludidymaneriida

ARaALR0AUAS  radial Lﬂuﬁnmuﬁﬁwl"ﬁ”mnﬁqmiuﬁaamﬁmaﬂu
intensive care unit lWTIzAd IR IMAALRea e inouarTilinszumBen N

superficial palmar arch 3Tn%aaaLdaauad ulnar tlhiale
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dlugild cannula wes 20 lumavi arterial catheterized &wsuifinazls
wed 22 #3e 24 %uﬁ'umquawmwao@'ﬂw cannula flfaasiusiia Teflon
coated polyurethane U8z nontapered fN7Tia tapered catheter use polyvinyl
chioride catheters ({uainguainisifia thrombosis ‘lef AITHANLAES

. o d .
3801911 arterial line N¥aaAIRBALAY radial
- 1. \iBnuwauas cannula Nvwanzaw (luglngiflsaues 20)
) -\ &

2. daurngihanseannneiiannsus arm board nezandaiie 1dthAwEn
Thuldldvmnadudiguinansyszanm 5 ou. seslddalie (Fa31iA 6.3)

7N 6.3 mwuaasmMsIarwssialioiialasuy Arerial catheterization

(Gravenstein JS, 1987)

3. nsranwnifiadaeiiaiy am board Hestuliliithevduniesnuan
(@931 6.3)
Y
4. ﬁwgﬂaﬂé’a?\uagmsa‘%mﬂlﬁgﬂqﬂmmu,ﬁﬂ“ﬁ'mm 1% xylocaine a@ .

LRI
a ar . P4 S o { aw = ¥
5. 3xuUa32N sterile technique nn'numaunmtﬁaﬂaonumsmm%a

6. fvimugalla sterile
7. lﬁﬁ’laﬂqm alcohol #3a providine solution EavFaafasriniuibenm

1774 LR TATIAUFTER

67



= [y 1

a . LA .4 a L) A o a8 wa
8. 'Jﬁmﬂ]LLWﬂUﬁWG‘YI’]%B’ﬁﬂ'ﬁL’UNLUBi 18 LL'YNY):QN'J‘W%GT\E]uL‘WElﬂu&II‘V\N'J

@

witigatan cannula fazvussymelaitbu

9. ninldnanaidonuns radial uia fix daiadlwawlyan

10. ¥9@ cannula mwﬁv’uﬁ'mﬁa‘[@ruﬁmﬁwagwﬁ’uﬁwﬁ'sﬂsxmm 30 2391

11. pasnunadutnasnBonuasasFanaRn pulsatile blood flow &a@
cannula twdnsnn U lursenfeaues Gedueanuazde cannula ENALEIW
Usewas extension Madow'ly

12. ifadaudald syringe Modpuligmin fush gaiemmnnasaifen
waafiungle L‘ﬁa‘ﬁnwaaawn”xﬂﬁa@ﬁﬂaagszmwsamiaaaﬂlﬁﬂm fWasamMaun
fau3tam three way stopcock e syringe ZulW three way stopcock agjei’m’h
BRILAIZILT 9 WedgmeazapuTuand LG mngiwmmsng@%‘i‘?«'uﬁ lidata
ULRBA IRLTNaNSINAY heparinized solution 1% syringe (Uszanmw 2-3 UR. UG
nfuthBaanIBenLAY radial Uszanms 23 wa. auaulaind heparin \nRavag
US12wiany cannula

13, [Eavhemuazaausinafivhauuitsain 1dndwdier vuie 1 x 5 o,

a

dalaumonld cannula ufansaniuanloWiuiuduuudedufowis 1980 2 Su
aarulWindouin  BNWieTuAAMULIILIILLWIBLAsRINE  cannula U
extension EarazatenwIaNaNIzIuLY  uianuldiusinauunaea
\BaRLaY radial sapmndimilendassziilildsendaiie iwszanaifia ischemia
14. MILBULUUEIO Uaa arm board 88n @a extension TRIRTL RSN EY)
s ufse laols transpore faidusaefia daiia Taran uszauuwn Jasiums
RNIDVBIRY
15. @4 transducer lﬁa%iluﬁﬂLLﬂuaﬁLﬁuwzamI@aazmﬂlumi@mﬁa@,
flush W3 calibrate te3asauaasndu
16, 313y "zero” Tasila system Tiowaun
- avngih ldfivesameadisluases lifisensa
- %yu three way stopcock I¥Tene309 monitor § room air ey
ey

- @ zero artery 18 zero udlladu room air Wadw Hilwdag
monitor
[ o, A AHAv o & . o a
- FUNAFNBULVBIMNARUN 1@ A251T% pulsatile (331N 6.4)

- UY5Y scale 189 monitor LAZ@ alarm AIUANNLRUIZRY
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250
200
& 1504 A
O Ve AV A v
§ 100 WA A W\ 2 A P
£ ) NS ~JJ < N v\vi
50
0

zﬂﬁ 6.4 mwa'é"u arterial line 13% pulsatile (Gravenstein JS, 1987)

17. 3@ NIBP 1AaaTiamauinasew3a nalfiedny arterial pressure

w30l aeinels

a <4 A
18. tla NIBP wsan@ "hold on" 38 "manual” 1%1J'13Lﬂiil\‘l

19. @329 1A"Q monitoring arterial blood pressure AaaAIANaLNIABLILES

NIEUNINTBHIINNIINA arterial catheterization

@ i 1 L 3 . ', . . =
ﬂ’]'éﬂLYﬁﬂ‘ﬁﬂ%ﬁ‘W'ﬂUaﬂﬂqﬂ%aﬁﬂ'ﬁ?’ﬂ fia ischemia waz infection &N

\fie ischemia wae distal tissue necrosis LuNa3IN thrombosis, embolism %38

' o A [ ] A A [
vasospasm FIBNWHENINTaUAU 9 vl.@]u;ﬂl.aa@ﬂaﬂ LLRZILRANAI, aneurysm

. a & .
arteriovenous fistula N3AALTD WA peripheral nerve damage

a1519% 6.1 Tadunzineanuilgwidwiunnsyi arterial monitoring

Haymn

T WW}

msflestuuazunly

& L% Qv
1. |noalnadaunsuan
cannula, extension LR

transducer

= a o
1, uquﬂmaﬁlu

pressure system

2. anuanls pressure bag
(AIWIF heparinized
solution ¥UU drip) way
137 300 wa.tlvean

1. mmgv‘huw&wm
stopcock “hgndasviatsl

. a «
2. av3vgaIuiidu connector
ey q PifimIaseunge

A A .
wiaswseli

3. iuaaeulugeay
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Yegwn

mmq

msdosnuuazunly

2. finasaimielu extension,
d a
transducer U8z 193238

4 o a a
3. HRAYDINRUMAINALNG
Qs A
(@95UN 6.5)
U4

A Y A oA %
4, gmaammwlumaamw

ar A »
NRY (gmaaﬂ'l.uaan) IH

flush lai'ler

A @ & o
5. ARWANNAULIHLEUAT

6. Zero MWile

. M3 set-up system lsidwe

gavlpsemamasasda
88N 1URLA

. MUY stopcock vl.;it;m '

a9

-l = “
. fimyBunsatnly catheter

%38 flush system

. one way a3 transducer

anitle
U

-t < o a <
. AMTLDINIVBILRBAN

yUae cannula auqﬂﬁu

. Uae cannula TunIade

NIIBRDALRDA

. cannula qmﬁ% AN w3odl

P-4 ~ L%
1Roaudenalu cannula

. UJane cannula TWHHI

-l
WNREALRDN

. Y% stopcock AANTIS

. stopcock vla.'lgmﬁ’u,mm
. cannula Lﬁﬂgﬂﬁu

. F9RLAS Hi-low 289

scale monitor Laimanzay

. 13739 check zero hignﬁaﬂ

. set monitor HATY

4
. pressure transducer \g8d

qmmw

A
. monitor Laam;mmw

RS R

v a &
. Danusziasziniie set-

up system

< ' 4
. RUB flush Lagl & LW

AVFOUNITIIRIDUAN
12

. ?ng@waammﬁaanmn

system lagtawiziiamng
1w transducer dome 1414
88NNT9 one way V83

@ &
transduceranTnanig

. 13738DU one way U3

a v d a
transducer anNYINLERD
ua e lwaiin

. 1% cannula BANLANYBY

m’m@ﬁ‘rjﬂﬂeﬁnw‘%aw

. 883g0Q (irrigate) Tanls

panussNnL ARty
[

X gﬂﬁmﬁamanﬁ'ﬁﬁﬂﬁm:

siay ¢ flush syringe

2 ar A
. DENBBNULTIAKING flush

syringe

. 9529971 cannula AmTwn

WunIohy

. NTIPAURUY stopeock
. TR stopcock
. thaadudasrilng

Qe A
. UsuLaew scale uuaa

AN

. check zero %1

. sedaseys saumaulums

“ '
ShiiyaN]

a
. Wauw transducer

4
. 1auu monitor
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15

gyw

M L'PWI‘

msdlsanuuazun b

7. 33} waveform uuza

monitor

.3 AA Lt N .
8. fissNUany arterial fine

o X

Weanau

f o o 'Y “
9. danuannidwlaganie
A laiutinen

10.JiRaBanNUTIIMAIURUS

-l
4
A -4

nm

o o [ -3
11. a§1TWITLALLAS WID

aslalldian

4. zero laigninafia

5. "y stopcock HANTY
i | o
1. transducer LidiaiBauny
cannula
2. monitor gn off 14 »38
sl
zero 13

3. cannula qmﬁu

4, transducer Léauqmmw

1. connector WA13 LANKIE
fyarnlviinsBuseanyes
8

1. Zero 'l&'lgnﬁaa
2. §unsie transducer i
MANIZRY
P A < o
1. fidgmusasmsudenivas
1RaN
“ -~
2. 1Ranlnagusay cannula

1 1. naaaiRpaALAINNEARL

4, @nw3T zero uRzATID
o

5. aTI9Qfurue stopcock

1. asrevesions g 41

2. dlauazasiag monitor 31
éfegnﬁam?a'l;i

3. gadanensanan
cannula

4. 379, 1Waow transducer

1. 739 connector, cannula

2. wWiow gauze i

1. Zero lni

2. A929gRuRIUAzLSY

transducer 1w

1. navuuSnofivndaefes
i

2 wWasuBesnulng

1. m’mgmﬂmﬁuuﬁﬂmu

fovan g
2. nawtdusannini
3. 9196199711 embolectomy

True systolic

True diastolic

{ 3 i o : a A = o
U1 6.5 mwaRw arterial line saRUBIRRUAINIIUNG LHasnInUNsganL

sulasunitslusziiun99s (Gravenstein JS, 1987)
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3. MIInANAUARIniaALRoAMEIRNAY
(Central venous pressure #38 CVP)

mshrdawala  SenusuiueeBifidasiinsiaenudulunsanifion
AIFIWNAN  dunisassInlanuane catheter a:agjﬁ lower superior vena cava
wavalavasuurn WalunsdssfindBnumsinadswdsaumznsnasy
myia cvP Sustlemilusmunsaifasoiuluuifiiunsialasadetumsia
arterial pressure waeldumsdnsufienn uwastSuruavesen msit CVP a1
Mreundandansnenasulugihemnese  nmsnsunsnensaulinny
Aanansivaiowieafiugiuvessths  ussmsgenes hemodynamic flaz
WuuwamslumsifenlBonds 9  aenelshia enadannnsuszanuiuiheain
msﬁﬁawﬁwﬂ:ymlﬁgﬂwvlﬁ Fesdenmevtszam  uazenseiuthelwiu
premedicatioh mpluauanaaan  LazmssTlesTiiminaniemsieanaa
'Lumsﬁwmﬂunwﬂﬁ'ﬁu‘[ﬂwmiim{wﬂaﬂ%amagné’unﬁmLﬁ@dmnkﬂﬁ'ﬂﬂﬁ%
taedln duwisfivh cvP léun waemBandn peripheral arm |, internal jugular
W8z subclavian

1. ¥NaoaLiana1u5130h peripheral arm 3‘%f:ﬂwn1umsmshLmua'ﬁgﬂﬁaa
289 catheter agnelsFamMeiAmusoniniasanmzunsndauisusmanamany e
8199ziifiud thrombophlebitis wazmsdaitafinution wnld catheter TiwmiAu
48 TY.

2. nasadoad 1 internal  jugular S3amansorldleslwduniisuas
catheter aggndumislaite SnapiBlumssen catheter 1ihlulunasaidond
jugular (é’agﬂﬁ 6.6) atrelsng msAa catheter msv‘iﬂﬁﬁ’umﬁlﬁ’é"awgm

mzunsndaniinyldas o fe

1. Air embolism

2. Caroftid artery puncture

3. Brachial plexus, phrenic nerve damage

4. Sepsis

5. Pneumothorax

6. Ectopic placement

3. #aDAIADAAT subclavian  S3REUNUIEY catheter azaglunaeg
\#aadn  subclavian (ﬁagﬂ‘?‘i 6.7) Sudpdussiuanpninduniimasaiiaad
internal jugular asnelsAaAEAAazanzaUTIINARazanany T 9
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Sternocleidomastoid M.

Internal juguiar V.-

//,
NG
Vi
4

Sternal notch

Clavicle

Subclavian V.

Edge of drape

7UN 6.6  mwWusAINMIYn CVP monitoring NIRAALRAAAT internal

jugulaf (Benumof JL, 1994)

First rib

Subclavian V.

Clavicle - |
Needle tip directed

toward finger in
sternal notch

Eﬂﬁ 6.7 MWLERINISYIN1 CVP monitoring N9RaaalRaad subclavian
(Benumof JL, 1994)
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a

ATUNINTaUNWLNENATY A

1. Pneumothorax

2. Subclavian artery puncture

3. Air embolism

4. duas86a thoracic duct
Lisnandenriatla inedialafauiefinissedessisfe  Samemslfineda
Usaaua (aseptic technique) u,a:glmﬁa@nﬁunnﬂ%ﬂﬁams@ia extension 1TAU
cannula 1fialaWasame ﬁﬁﬂaagaanwwmﬁaulﬁm'nfﬁmmia

mazunsngen  snafiedwldine uazifia leiunnuingvinlafyszaunisot
ANt RI evIngnIugNguasE19lndTe funthafiasncauninauasiale
97N chest X-ray msfisnanusuiiialained assanaaafiaan mstemala
Hin wazdndnwovesniua N lelsnrungluamumadunasialaly
udazay ugasnerreaindtludswalawesunuuaisnes catheter aan

N3IAIBANT CVP

1. MSL@38Y transducer Lae dome LBAaWNNSYIN arterial monitoring

_ 2. wnummbhisulvgls acetar 1000 wa. daidhiy three Way

stopcock Adafariu 2 54 lapdadhduann

3. ¢ia three way stopcock FuWiHaEATLN dome

4, Umnethewitssia extension s iadaidiu cannula

5. nfundedndnamils (fuain) da syringe wana@n 10 . "L'B"Lﬁaﬂmwaa
oAl At uUDizda extension AL cannula

6. M3 baWsIaINIA NS set zero LLa:ms‘fJﬂ?jmﬁamsv‘hm%aéumﬂffjﬁ
LELALINUATSYIN arterial monitoring

7. nninila three way stopcock @M transducer Lﬂ@a’ﬁ%{’nﬁ’wgﬂ’m%ﬂ 9
(azilag CVP anaatiaeaiiiol# anticoagulant s wial¥ heparinized solution

wRauYane cannula 1)

n15IAQAT CVP

catheter Az@aldNL transducer A&NBNU arterial pressure Lm:ﬁﬂ%‘u
UsInguuas  monitor Aramasufisnguzananenudusasialakesunm
FUAUIVTUE  zero ATV transducer ag}ilm:é’mamﬁ‘u midaxillary line @nUn@

fa 1-8 wn.Usen vsasadumsiteninghazlfduniis manubriosternal junction
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P —

° . A o o a
ludnuniaf zero Teaz ldenuUndiuas CVP fie 7-14 uu.Ysen
msiage1 CVP mﬂlﬁg{mamaabmmmﬁmsmmﬂﬁﬁmsuﬁaﬂ'nmmu
o Y Y] - & . a [ ' o . AN A
leignées th cVP WingstivnnUng ussansgeiuny arterial pressure alua
& ] P13 Y . a & o o 3
% uFasineeeziiniizuss myocardial failure WaTuAIsRITINIANITTIATRE

4. myiaanusnwdanlnialevesunda
(Left atrial pressure monitoring %38 LAP)

Huimstennudwdaanmlarestaunlasass sayhidarala 1w

o P a a o Ao A vl . ) . . ‘ad
mmuanma_ls:awﬁmwmsmmunwsa’luﬂmm mitral valve prosthesis laei%

nAnsRaasY catheter (Top extension tube ¥u @ X1-1800 M/, f!m'mq 2 u8.) 1N

1Wluwseaidangn right superior pulmonary usafudeld anuudarthiy

monitoring laBH1% three way stopcock Wae transducer ;jm%aa monitor Saanle
a e d a ¢ e o 9 4 d & P - v
ARDALIRNLN DG DINNT  BIN ﬂ?ﬁIU’ﬁ%&l'lﬂﬁ?ﬂiUl’ﬁgJ%Lﬂi ﬂﬁ'ﬁltu:LﬂU'ﬁﬂﬂJﬂ'ﬁl‘“

gavh  1fea Tanansldmgednenszuyinadowdea  uasialandimsvge

cardiopulmonary bypass

LAP @’n’aamsm‘sgu.aaﬂma wsadumsnaadelasassds #rlavesdne

'
= ©

2sasdassdssuanuannwasanmeuadn § fenelingrilwiia embolization
fo & oa o .. ' [=1 a1 o o a
SaiuimislEmsarany heparinized waalindswamed iWedlasiumsgaan
»I3olEmsireatn § MUANBNZRY

5. mTinanaawiAealaenieaaal
(Non invasive blood pressure monitoring #30 NIBP)
Dwetasliihilfiaanuswian Taoithaudh cuff sunmiimnue 35
avaiamenanueulafiad ararnldnanzatng léun
1. 3%né&Bwas (The palpatory mothod) Ussnavdae inflated cuff WibdRUH
Fafluduniises peripheral pulse (radial artery) Wuanusuana i inaT il le
wi3sfes 9 ARLRNLEN Tufindnnuswasafidunisuas peripheral pulse

Qv

Ad A8 oe A ' ar ) P a . '
nsuan St uanw et uinmaiines Idanizdianudu systolic agnels
a 4 a { . v A = v i ] [ :
i ';%ﬁl.ﬂm%ﬁmulumslmuam@ﬂsﬁﬁumuﬁmaamsgmlvsmsmmLmuwa"l,m
A @ ad A A eoA a o M v
wiaasnrgihemnnadiieiasliaiabu 9 vFeldnnshdla
2. The flush method 14 finger cuff edumIMINFUNNBaRRaagaEl)

Tagitdane lumadfialdiaansludn TaedslE cuff yune 5 Tu. Wuseude
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flawietarh anflawleniligs ldiRanasmnauuselidutasvaslan ufld rubber
bandage Wi3au S% pressure cuff wiadon § anawlu cuff sandn 9 Fnadende
Whidaundtu Saufindrnnusuanein uaezldifiudn mean blood pressure &4
srazlainsiueuussionmaladie lunsdlfthalinnieda 1 Wewsanifansdin
Uapnae

ﬂwﬁuﬁﬂuh"ﬁﬂ%aai’mmwﬁm’éawﬁﬁﬂvlwﬁ'] Tawls sensor ﬁagiu‘%nmle‘f
cuff 1IneISuUaNuE  91ansadIunaues  ultrasound, microphone , #3833
Sscillation auuATHeasie3as sz1L oscilation arfaaisiugr uRzegmsld
"nuginh el oiff wansdweeuanumnEEInLge T T T

5877 - - .

1. arsieanyaztipasaunaulumsifenuwievas cuff ﬁwamm:ﬁ’ugﬂ’m
Ao qaaumaﬁlﬁﬂﬂau asinnuniseiales 2/3 129aNNENINNR IRsHTe
san wazilanuematinsias. 2/3 YadiusaUIaIRIURIafiazia CRP LU
mﬂmﬁﬁmmmlﬂﬁxﬁmﬁ‘uqaaumma:mawaﬁa:ﬁu?@qaau"lr‘.i"l,ﬁ'

2, maaaaugiw"l.ajﬁms%"s%m . o

3. Masunibires cuff Ifassmudumiimaanifonuasfl cuff fmualiie
T8ldenusufanfiuinan : ’

4 nsﬂﬁmsa‘hau‘tﬁauﬁwmﬁl’ﬁwanv‘hmma:mmjﬂaw"smﬂyamﬁa@maa
dilae Idlnananadiniullaun ouff fvnlsTansauudaBnadmits

5. \Haua309 monitor sarnuuaafazlfinsasiadaluda

6. nsduflwdniiin 1inle wiaglng IWdenldnomoinidauas cuff anaf
LH3DITNAUN UAZNA set °7im’%aamuﬂsmmm;jﬂwﬁw 979 15% adult, pediatric
WAL neonate LG |

7. %4 alarm WaERRUAAINAIINIRINLEY

8. Uaup3oansana hold on vﬁ“f}ﬂﬂ%ﬂ%’m%ﬂ% IWsIEmsianun cuff anas
nmmaﬁﬂﬁg%aﬂﬁ

msTannudwisariiad lumstrindedla  Huszlaminnlumsed
anus S aaranEumaau Al e arterial cannula pressure WaznSHA
tadgiadgynives arterial line soiuflamunsnyh arterial cannula pressure ‘&

ug? liina3Uaa cuff A23n@ hold on TaraZastiian o
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TP /
mMazunsnsawioranaiin

1. petichiae Hudruns 9 Wasnmnmsiiaudlulu cuff e 9

2. Ulnar nerve palsy L‘i‘iﬂdﬁﬂﬂ cuff NARIUWLEUUSEE N ulnar Favzlusinan
mmnnmmua'l.ﬂsaumumamaa humerus PolnduSiaadonan 33A25AU cuff
wi 1A AU cuff (inflate) @ mjmwnﬂ'aﬂmsanml,wammms'ﬁ'mmamwu Fauuziin
1993 cuff USIIATUFINLY Imﬂlmaumqﬂmaa cuff atinftedoraninszdu
Uszam ulnar U3 miiazan
matihseTeszuuntsidwmale (Respiratory monitoring) el

1. msSasnamusuevassandanluifeauns (Pulse oximetry)

> meSasnanueuiaaiuanlassnladlusumelasan (Capnography)

3. measesianuiuioluifeauns (Blood gas monitoring)

1. misadanudasvaleandianlniianuns

_ (Pulse oximetry)
wanmiuazmnﬂsvaaﬂ

Pulse oximetry u_lwmaaual‘n'ammmwmaa haemoglobln Fefipandian
Jnamdsznaylunsoafoaunas Lﬂumsawaﬂummqw’mmn 12831 50 U
Tunrswenenufi sz aed i3 wunit psananusnuazil g lunsuenan
pandianaanunan arterial component

oximetry a:maawawqmﬂﬂmmmmsmaa oxygenated 8z reduced
haemoglobin Fefianuuanansfiulunisganfuuss oximeter e A et PRGE L
UBILFY 2 ﬂamamumn LEDs (lightemitting diode) § & arterial bed ﬂauLLEN 2 s%a
A8 red light uay infrared light mwmm:mlﬂﬂmaaﬂm@aaaglumwuw
x,mmaaaawssﬂmnu

ﬁaauuulﬁ microprocessor &z lightemitting diode (LED) &J’lﬂimwﬁm
pulse oxnmetry "meaavmﬂafvmu LLavLﬁumsmmammﬂmmmﬂ%mﬂwam
aay iaLfisuny monitor 8% 9 Hanany Luaamﬂ"lwumwmmnsnusnaulumslﬁ
numsiasuudasdneandianassaiim Fnldmansounifymi ldviuriaeg

mathnusaeiesdeiiuiuninmdsiie faswvaiuasfigngady
Tt oxyhaemoglobin Laz reduced haemoglobin Lﬁal'ﬁu,mﬁﬁ wavelength @130
gasnudanpfius 1 TaUTunman Faduf leuaasoonaiwafifuduss
saturation %‘Twmmsma‘éLaﬂiﬂsﬁﬂawuwsnuLmnu,aa?igﬂg@‘lm tissue AU
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pulsatile arterial component ﬁ’:mmgﬁt pulse oximeter 3aansndufinliam:
saturation U8ILRaALA |

Toolddumisiiands Usedia awandulunwissynildmunn
WaNzE) ATARILLUDaIUEIIzgnIalay detector uazulaIFY AN IESzUY I
s’%agnﬁmsw:ﬂm detect 3319189 waveform sananlugl pulse waveform uaz
uswassnuiduaivas pulse rate LLaz oxygen saturation

wiinfluas pulse oximeter lignnsznunsafiewnnfuasfianis mlviele
m3ienedammsnesandaulugthumiieidy vapoWstuARndwsad
FaFanasiomdun

Fi’lﬁﬁﬂwmﬂmﬂ pulse oximeter ﬁa’lmqmn

1. fihwuduiie fomseu

2. uzd IWrdarTauss T FassunIn

3. gannlsemeiiu

4. MIERABALADAAL

5. i) methaemoglobinuia, carboxy-haemoglobinemia %‘saﬁms%’é‘ﬂmﬁa@
v Jhenazfd

6. nazug Fanetedasuniu nsldmssdasisdaldtundliannau
aufiannuideriawszananiy detector 1&7ele

s ¥ ¥ s‘v 3
2. myiadranusuingarsuenlasenludlnasviglasan
(Capnography)
[ s ] L & [ . [ =
WJunsTadranududrgasvenlasen lod buauniolasan  13on
"Capnometry” E%’Julmylﬁ‘lﬁé’ﬂmi@@sﬁ‘uLLEN%%WS’\LS@ (infrared spectrophotometry)
Ha A A o < . A .
Afanuginaun 4300 wilwaes Weihwusaandudifinmes 5 sssmmels
= " H
b3 "Capnography
wSasilafiudadu 2 Uszian enudtmaifiualsdefng fs
1. Sidestream capnographs #viaiingafheainiseslinasudas 50-500
Iaddasdaw? rwndasdmuaminewdhasisluedes swnsalsiughlala
vatiewiela uarermaidnmesia Jlgmisssnnuaaiainfanyadlanms
\fiudaatn (sampling delay) wazmIaaauIINRea
. . { o [ ] ’ P
‘ 2. Mainstream capnographs t@5asianehmadaldudinniinssieasng
sy HRliakwlianmnd 40°s Redesiuszasshitesasiaduih 1l
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Y

Tgywinmsgafivdegwie - usaanad? ameefawios  Tagiuldwamand
fminin Lﬁaaﬂﬂngmmsﬁa%v'wiaiwmmh '

anuAaUndvasszuumsmeslavesdihoniansesnanmsy  anuielnd
2a3n3InalS pwid eauazinauad Sud uywusy Uwaday3 sosfnTenfusn
losenlaaiiturmsaumelaaan sswusnwaeuss capnograph Anun@ly 1w

- "laifl cop aanaiae uaasin kil ventilation %38 cardiac arrest

- § cOp tethuluaumalaidn ugasinisastdnaaull rebreathing

- @ end tidal CO2 Lﬁ'mﬁaqﬁl’m hypoventilation, malignant: hyperthermia

i1 laparoscopy 1Judw uazaanailial hyperventilation, hypothermia, hypovolemia
fifie pulmonary embolism €1 end tidal CO2 anaIBHIITIAST f1 end tidal

CO, azenin P,CO, tiszanme 3-5 waulsen

3. mylansiadanaauhzluiisauas
(Blood gas monitoring)
mTaTsREasanuauirlunssafoauas 15ueslu intensive care
unit wazWaskndaRinsEndalng ﬂ'ﬁ"‘amsw:ﬁﬂsznau"l,ﬂ@fw MTIAAIVBS
1. pH (the pH electrode)
2. POy (the Clark electrode)

3. PCOy (the Stow-Severinghaus electrode)

fndu 9 Aaneleniieendefe swesdlulnadulasyszinm wanan
f:ﬁ‘dvlﬁﬁ'm 84 arterial oxygen saturation, bicarbonate concentration, base excess
(Tudn

riiazavdaanaisisaiinlgiased

1. (Baaued (artery)

2. 1aqae@ (venous)

3. 31N capillary (‘%Gil:vlﬁfh mean PCO» N arterial blood agjuszanm
2 yy.uUsan) ‘

ﬁaqﬁ’uﬁm‘%aﬁmﬁ:ﬁﬁaaﬁl’ﬁagluﬁaamﬁﬂ Tsawenunasiuasuns
e AVL OMNI (ﬁogﬂﬁ 6.8) #9m13 calibration vaseFeaduliaiy automatic
process Tagldiin enditedenlSlwaios

79



5UN 6.8 insariinnsdianuauiialwfsauasiltludosinda

TssnenunaeSuasuns

o <
A5N15LAILN sample ‘

'
=

1. 1% syringe insulin @9 heparinized solution Lﬁﬂﬁamﬁa}ﬁ’umﬁhﬁa@ﬂ@@
w6 wSals capillary A% heparin CERMEH

2. gmﬁa@mn@‘hmuaﬁﬁaami Taswenenudlkanment lwaslu
syringe, capillary %38 AVL Microsampler

3. ﬁ’lLi‘fluﬂ’ligl@a’m arterial line 7399 heparinized solution ‘ﬁ'ﬁ’ma%imﬂlu
extension aanfiaw (Uszanns 2-3 UA.) wﬁulﬁ)jﬂﬁﬁammaﬁuﬁa‘%aLL@T@%@@@LE@@
111 syringe insulin

4, "la'Wa\immﬁﬁawﬁﬂ:ﬂuag’lmﬁa@mzﬂ% syringe 8aNIUNAA LHINEAN
ia

5. waw heparinized fnaalu syringe Auiaalwidnulaswyn syringe U

11 i e sees

6. inwmiriasindoulfrnuazin ready”

35a1snasoy |

msla sample Bumsialeansld  syringe, capillary w32 AvL
Microsampler M# fill port Lﬁ'aﬁmm:ms@ sample asaziimsanasaulagld

RS infrared
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T

myialesls syringe ,

- 15 syringe 13714 fill port uazda syringe 1/ Taelsidaana key 1o, 9
e - wisndiBesanedasliih syringe a8n niuszULATduMTYa

- mvialesls capillary .
.. . - 14 capillary %38 AVL Microsampler # port

- N key "Aspirate Sample" §®SUN1SIA capillary %38 AVL Microsampler
T,@m peristatic pump Lsum, aspirate sample

- $839NA197 "Remove Capillary” mulv.m capillary #3a AVL
Microsampler 8an i:'iJ‘m]:LS&ImmS'm

AVL OMN! (fluszuufiifin multi-parameter @aiflulassgdhefinunsniden

parameter AdBINTLS laensna key I activate v3alu activate Isiflona key a2
fi8nesituiefuiumsna Tuszwininsiamansaladayald
lald parameter udaussipFasinmsiaiTesuysol nemsiaaznnguy
wian uscurnseenanld (azimsRunandsnnmsia sample w1l 55
Fu)
ﬁ"lLﬁ@lﬂﬂﬁﬂ’]fitﬁﬂﬂﬂ?ﬁﬂﬁ']ﬁﬁﬂWE}]@I‘]_J» - .
. ArWAAWAIMINAIAYA8L9IREN
1. msinasenmezduwlwgsafilfasan lknisulsnafseendiamn
T ueuly
2. § heparin. annifinly m'lvsLaaﬂnmaammavmgwﬁlmg@ acidic_¢n
pH winuly (8@ pH)
3. ﬂim@@mﬂ arterial cannula 21318 hepariﬁized solution luwue @fl

loaslafinsass
4, Lﬁaﬂﬁgng@vlﬂu syringe Wanadnww 9 a1avhldifenisiReuuas
STULTB988NTAULNIEIN b
2. MIINANAL heparin MInENLBaaRiae iU heparin Aasawefiazlaife

@ e 4 w Vet . [ « v
msudadin Tedwawlai@ing protein 3wIULL electrode 1% analyser Lﬂuwalmgs

g1uen PO, Rialy Ssunsihl¥nauifenuas heparin IWidhiulaswymin q s
#ae 20 Iuh |
. mfussetingen mnfudeaishudinnsilwiudafiean
Qmwgﬁmawf’lm andliFsmmuwineunasinditiansd mndasnamu udlaid
anudiudasug sSmsnesyimsiaTed wiviwfin 15 wif
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. P ° 9 w
3. HAYBY metabolism WRUBIMIWINAYMIBaaNaRBnINL RTINS

U

8A83V83 POy, pH Unzlinisiinues PCO, udlumsdfvanamnniviasuasiihe

§enwas hemoglobin agjlumm‘rfﬂna mstuiaesndeneia 9 2z

Inmswasundastasunn  wasziumsaondu i lusiudeninetlaail white cell

%50 platelet 89
S———

3. 1789 analyser ﬁﬂzy%’l 91931fyw171 membrane, electrodes w38 9
AINIIMNSASIIFROULA LASTUNITIA b

nafseedandn 9 ldun
1. MINARBUMIUTINVBILRON
2. ms’a‘@qmﬂgﬁsf’mmﬂ (Monitoring body temperature)
3. Urine output

[
1. ﬂqiﬂﬂaaﬂﬂqﬁllﬂﬂﬂ?ﬂaﬁlgaﬂ

& a I~y & A o . =
MINAFDUNITLYINIUBILRDA u?@ﬂﬁi:mﬂma@ﬂ’lﬁ?w@nmE]G fibrin Lllu

9/ & ad . . . Qs =~ 9 Y]
NBWLLTN maau‘[mmmau specific phospholipid nmaawmaﬂw NITNaray
¢

»

a(
2,

1. Partial thromboplastin time (PTT) &4 platelet phospholipid (PF3) %30

cephahn Iul,aaﬂwﬂ’mua’aﬁmnmmua fibrin UIIAIRUA
2. "Activated" partial thromboplastm time (aPTT) 1% kaolin m actlvates

AU factors X1 waz XNl lwanrthhe usnaw PF3 %3 cephalin Lsammzmwal‘ﬁ
viansudeen ﬂ']ﬂﬂm‘vlmamuaﬂn'n 33 Jud aﬁuiuuﬂwlﬂu%aammmwm“
987

~k 3. Activated clotting time (ACT) fHamuasanunsi aPTT udld

diatomaceous earth (celite) NFULNH kaolin Midasnan PF3 I6iavihsindr aPTT

memﬂnmamwmw 90-120 Fu ']ﬁ%l’ﬁL‘WEIG activator LNERAL? i]x‘]“/ﬂvlﬂd’]il

m'1 uﬂu‘lﬁ’lums@mﬂmmmauaaﬂlumsmmmmla Toaawnzfislw heparin

i
501501579
1. Byuyan on power
2. na select ajum’%aa 300 3w (5 wiNl) auaTy
304 select"ﬁ PT
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e

4. 1% syringe 2 un. gaReaudnaulunasauin na start Mufindbudiy
meaammwmmlmammnu mnuulamammmlwﬁae test wel wynaudy
wfim wliSen detector 3w MniueeraniiinafeuinafaRumsena ﬂm'n
dsinguuas

5. PSunondnanldlunsseut wasitnslaldimanuiuusinisansls
wzannandanldanusieusiaias

6. ﬂitﬁﬁlﬁ’msﬁﬁaglwaamﬁaﬂﬁ?u viadimazaiy heparinized fvaglu
maﬂﬁmmsiﬁﬁﬁ’waz}aanﬁauﬂ?mm 3 WA. ﬁau@m’é‘amaaﬂm’m

ﬂmmwwummnu ACT nasnis cardlopulmonary bypass

1. ¢in ACT laitTun@ wnasanlen protamlne auAsUTwaRasl

mmqmﬂmn 1. gﬂwmum's: hypothermia
2. §inae hypofibrinogenaemia
3. a‘iﬂzyméaammﬁaé’wauﬁamwnmmq%‘u
' (orther procoagulant deficiency)

2. 1 ACT Und udidilndsfiifenlnatusgasen

ml;m'!l'ﬁﬂmﬂ 1. Inadequate surgical heamostasis
2. inJatdeasipanindng
3. 2@ factor VIl
4. ﬁﬁfywuﬁmﬁ'unwst,wiaﬁa'é"u 9

(orther procoagulant deficiency)

2. MIIAYWRYNIIeNY
(Monitoring body temperature)

qm*ﬁ{}ﬁmass"mﬂ'magmﬂlﬁn'ﬁmuqmaa hypothalamus MsiRaTsMAil
yasrsmoazldenfuandrsnwldenndunising 5 pasiuny  Tududiunis
yg4838IzAEwan (peripheral region) vieaduarmulufiGuni “core” s‘fiaqmﬂgﬁ
anjﬂa’a’mzmzflua:Lﬂumm%'auﬁu'mnmzhaﬂﬁﬁm naen Tesrasuaniie
Bevesattnemeln  $asiw "core temperature” 9manefis dramnalvesnamy
Toniale s’fiaaz"l,&iﬁmﬂmmamnn’mﬂﬁzmm_lawasqmﬂgﬁﬁmﬁmuﬂammmu
838 nEUanN

mswiauuilas core temperature atndsnntinll autfiuveuuaYeINS
ﬂ%’uﬁfﬂﬁgﬁ@awqas:m’mﬂ'nu%auﬁgw wWiamsggiFuauian madieuudasi
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=, . A . a  _dn o X,
‘ﬂmvl,ﬂm&l autonomic nervous system FILONULANFIIVBIL T AN L REIE I

la IR

]

. . d o8 va o . . a
i1 9 2esiume wsnduaungivhldiAenssu (shivering) wiaiwiasan
(sweating)
wannUfAsenasuauasdennusausiumsiiinissanuds  Adilans
(% Y] = . ’~ ! . ‘ 9
maamlamum, cardiac output LWHYW, splanchnic blood flow LAZLLIIAIUVEY
naoalRanaIulauanag |

MIANYIKNAVBIIINBUALHATIIIA (Hypothermia and effects)
Y 0 - K] a o
ATHANATBIIIMEY (core temperature) AxlFnUn@Lszanme 37’ NS
meﬁmmmmuquqmﬁgﬁmaagﬂamlﬁam‘haa WwanadselpmiAganumssnm
29N URIBNITHIAALNITRA I@ﬂﬁi’@tgﬂizmﬁtﬁaamumuaﬁ%u Al Teied

s % fl

fdgnsanneg idluamazimnaiealuibss

QU ] o

Yol

1. mskeaRaladiainadfia cardiopulmonary bypass tfu msvrnaale
3%’”a°nawﬁfaﬁ’ﬂa m3tdaLlasuiusiala msrindenaeatiaauas coronary (udn

2. msraanaaaianuasing  wiamMsEdanaaaRaaYaIENaInaa

r—1 o v ~ = Qs o Q0 = 1

aalNaN IR END IR M AURAI s UL Ao ina

3. ﬂ'mﬂam'amﬁuluns:'[mnﬁsm E‘%mimjﬂm”lﬁ%’uqaﬁmqmmme
waNiiasanTedruad lagawzlunaen binauanasdanmssnsnasisund

4. SnwlsavSeanzRauUn@du 9 1Bw Reye's syndrome,  Awwad

carbon monoxide Lm:ﬁmnnmsﬁuﬁﬁﬂﬂg’m’n:mmaan%mu

KR89 hypothermia Aas¥UUGANS )

1. MAAINAIYDIRT

mm:‘?iqmvxgﬁmaas’wmaa@aﬂ@uﬂmﬂmﬂmﬁu (shivering)  MTHA7
wmfymmwamffm?ianmﬁm:aﬂm Dnalisamelteanfiauiasnwsaniuan
msnBauszmItutseiuenlasanlad laFas ik

ﬁpjﬁwmsﬁnmwmmn 9 10y 28INIAAYNULBITIINY e
fismadainseandiautauasuszanmionas 50 Lmzqmﬁgﬁmaaénmﬂﬁ 20"
IzaaAUedduasetnaann nslfeendanzeaiioifodns 9 axaesundeiins
founr 20 veanmznd  Sswwrsangeszuulwaiowdealdum 1520 urd
wiatnsmenudeiwunit leslidnnguenanmwusssivazla 9
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P

2. szuuiszaan

Vunoudealuifsruesezaansfonss 67 luudas 1°T  vaImsan
aasnglinie sussazldSuidenluifnefonay 50 Lfiaqmﬂgﬁaﬂmﬁe 30 as
suasarlasuifeafins 1 lu 5 maam‘azﬂnaﬁqm%:gﬁ 25’5 lan'livsinganms
aeaandian  nadesuesanihludundsliBnmeess nswiouulsmeniu
IW#auss (EEG) Snwnr s niendy gﬂaua:ﬂu@a&ﬁaqmﬁgﬁmua@
AN 28°7 druaueny usslfAStnaauauass 9 a:%m’lﬂﬁqmﬂﬂﬁ 25°
swingunnfisasaiy 2015y EEG aniluiduase auasleiuiBonlyifoatay
AmMsanvaINUaRTY

3. szuulvaidswifen

mIaagmngiimuilinanszdussuydsean  sympathetic anavhldithedl
Fnandwdqluszozusn  udnnivessnasaziarnaljidndninitalnngws
283M15NA SA node 18IR13 ﬁﬁlﬁgﬂwﬁ%wasﬁma s cardiac output 8ARIAY
$e0 vae stroke volume laitBeuudas adulniwalall PR waz QT interval
p1iu, QRS nhedn, ST segment usr T wave 1o Apuuyaafnmme
asenfaniissalavaiden

ﬁqmﬂgﬁeﬁﬂn'jﬁ 30" aNAWLWAbIAUAATINIE V% nodal rhythm,PVCsg,
AV block Waz ventricular fibrillation #Aluasuauatdamssnmeisevie
defibrillator {nl,ﬂuﬁaa'ﬁ'smjﬂaﬂmﬂ’ﬁ"m%aa extracorporeal circulation ﬁqmﬂgﬁ
dnin 20° Walaaznyaiduiliuanwuzyes ventricular fibrillation %138 asystole

- anufiwhldnseadeadiuymedy ﬁwa’lﬁmmﬁmﬁammaaé’ﬂwgﬁu

luszozusn Lﬁaqmmﬁﬁ'\niw 25y anuewAsnIzdas INTzimIneves
#ROALROATINAY cardiac output RARY

4. szuumela

Lﬁaqmﬂgﬁa@aw:ﬁmwmwawaamm ¥l# anatomic uag physiologic
dead space (i Lw@ﬁwﬁmmuaa%amwm 3aviwssdiunas Paco, @
and Seusdsnie respiratory alkalosis Hrhedsmasausy wWasumswila
aauawadd ansilaswudssvasaniuenleaniodiaa  udenatianizine
sandianladne

%8naNYiM hypothermia farelwiAnnzastuil

1. mytutlasnzasnanhameiiuiu Gunin cold diuresis Wasnisen

YuiReslataoas seeuaasluy antidiuretic aand maﬁﬂﬂ:jquw%aamu,a:t,’%m}a
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electrolyte '|¢

2. qmﬂgﬁ%wmﬂﬁam‘hnﬁ 26-27°% iviReadunita daifaaime
Lﬂ%ﬂiﬂ;ﬂgﬂﬁ%ﬂ‘lﬂﬂﬂﬁ&lmﬁaﬂ haematocrit wazlusanluwansinfindu Bunes
WRAAAR InFadan wazmshanuwveanSadenanss Jualidasnsudeda
paReauinninung

3. msaﬂqmﬂgﬂmmmﬂlﬁmﬂﬁﬂmsawmaamm:ﬂ’mquﬂwmﬂlwaag
treliRosnelagUsrannssn a:ﬁmsmﬁ'muﬂaa@;aﬂscﬂ@mua: electrolyte
DEHEG

seAvugaInIsangmnpdnig uduu 5 seau s

1. Mild hypothermia gounf 37-30"x

2. Moderate hypothermia gaannal 30-25°%

3. Deep hypothermia aOARa 25-20"

4. Profound hypothermia gtungfl 20-107 -

5. Severe hypothemia gonglieinnin 10%

ac o 13 o L Aad a4

FBangmuplzasiwniy ld 235 fa

1. Surface cooling I%Lﬁaﬁaamsa@qmﬁm‘iéwmmuﬁmﬁnimmm:ﬂﬂ

4
139675 1B% EmSumsidaEuas TR ’
1.1 yrarlugraiuds
12 masune laolsWaauihieme Fadloni
1.3 I’Equfmﬁamm'mé’a
1.4 miaﬂqmﬂgﬁmmz‘ﬁ Tasliud wsashiiunsuusiozfidasms
anganpilasians u auadLaziale
daiduvay surface cooling
1. IREINIWIS
2. sagasnpillet ladann
3. vlaimmsnmquqmﬁgmﬁmmﬁ
4. \HaunannanuLiu
2. Core cooling %38 blood cooling efﬁf:a’m’ﬁmﬁﬁtluuﬂmqmv&gmﬁ -
57 waznauugunnillddann ﬁwl%aﬂqmmﬁém%’umsmﬁ@ﬁqla i lasnis
Faaviatraanianuns uazvsaniend akiiansanansme it

N3 cardiopulmonary bypass
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15—

Ja1Fa289 blood colling
1. ABmsgeenn %’ufﬁauﬁad"ﬁqﬂmnsﬁﬁm’mﬁmwmmmlumsmu
AULANE |
2. filamaifia air embolism

3. imsyhaudadsanazinSaiies

GrunisnasmITngmugiiene

fmmm‘hLmﬂaﬁmmm’a’@qmﬁﬁﬁ%wmﬂﬁ LL@iG‘iﬁmei,Gﬁ"lﬁmqmﬂgﬁﬁ

C deudhausiuaunldun @uniives core temperature A3BE1LTH

1. Nasopharynx

2. Tympanic membrane

3. Oesophagus (#8208714A17)

4. Rectum (N25%iUN)

5. Urinary bladder (Foley catheter probes)

grudumia 8w o ldun peripheral site

1. 3nu3 (axilla)

2. il (great toe)

3. niwAn (forehead)

4, finwiis (skin)

1umiﬁ’lmﬁﬂﬁ”ﬂilﬁwld body probe temperature ﬁ nasopharynx ‘Aﬁ\‘i
mmuamnmaamsa,awaa soft palate ma”l‘v\m core temperature Ym\‘iLLﬂJﬁJVVLZJ
winaninansarin  oesophagus  ud "11naLﬂmnuamﬁnu’uaama@ﬁlﬂmm
GHN (cerebral temperature)

Sasandnuniisuss probe aglndrietaamela mmlwmamwnu“lmma
2 3INNITUTBIDNNATEL 9 'na"l,@ma mefﬂ'ass"amswmnmlaulw,ﬂ@uawm HE
@Lwis  probe agluml,mmﬂgﬂ@amafa foundvruilwisewlin uazastudin

Wluszoe

3. Urine output
Nﬂ’aFJ&J']N’Wl@l‘ﬂ’Jl’i)ﬂ’]i‘l@li‘iJﬂ’]ilﬁmEla’Juﬂam’]”ﬂﬂTIEILWEl‘i_m'ﬂﬂﬁﬂﬂ’.l‘”
urine output ‘Ylﬂ 30 u’m LWE]‘JJ‘S"LSJ%T]TS‘YHG’]WUFNVLGI ElﬂL'J%ﬂ’]i‘YﬂN’l@@ﬁu LT
PDA &z shunt
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>

10.

11.

UFTMINNIN

. ATANANTOINLIRYWLILIR NBININLIFINLILIR SRNNULRANTENTI

NINTNETITUFY. NTWENLIRNEYIFEAS-Aaurmaas. 1au3. nFanwy:
TS 9RUN DI MIFILATIZHNAITHIWAN, 2532: 648-666.

. §8w1 wena. Monitoring. 1u: 351 gassaiduan, ssmy domsiasd, un.

- 9 8
a s o ~

IRYRINeN. Auvindad 2. NIANWY: NFINWLITINT, 2534: 58-70.
197 AINTTMA. n’mﬂ’uﬁauua:@um}ﬂawmﬂﬁ%’umszﬁ'ummj’i‘%n. Tu:
13M FITTAUM, 83y Unmsiad, un. Adydine. Auiniai.
NIUNNLITANT, 2525 50-69.

wnunMInenagiheaifmganiiuuazinga dniswenus Tsawenina
FAIUATUNS ATMSUWNEMEAS ARIAINENSDTEMLAK. LanaTUsTNaLNIaLTY
Srpran aumInennagilesseinge. assft 412530, 180 2. vOUMTH: el
ABUNRINAES UMIINBNABVBWUAR, 2530.

wside d@surta. Monitoring in Anesthesia. 1w: 253 swysaliyad, §8an
Fuclod, @3svoe 5FoI5W wszaAmz, un. e‘hswﬁuyﬁmmﬁﬁty@%ﬂm.
NTANWY: f.10.3%33 $71i@, 2539: 24-34, !
Cohen NH, Brett CM. Arterial Catheterization. In: Benumof JL, ed. Clinical
procedures in Anesthesia and Intensive Care. Philladelphia: J.B.Lippincott

Company, 1992; 375-386.

Gravenstein JS, Panlus DA. Clinical Monitoring Practice. 2nd ed. Philadelphia:
J.B. Lippincott Company, 1987.

Hewlett-Packard, HP Part No 01290-91985. Universal Quartz Pressure
Transducer. In: Hewlett-Packard Medical products Group. USA: Operating
guides 1290 ¢, 1995: 10.87

. Hug CC., Jr. Anesthesia for Adult Cardiac Surgery. In: Miller RD, ed.

Anesthesia. Vol II. 3" ed. New York: Churchill Livingstone, 1990: 1605-1643.
Hutton P., Robert CP. Monitoring in Anaesthesia and Intersive care. London:
W.B.Saunders Company Ltd., 1994.

Mihm FG, Rosenthal MH. Central VVenous Catheterization. In: Benumof JL,

‘ed. Clinical procedures in Anesthesia and intensive care. Philladelphia:

J.B.Lippincott Company, 1992: 339-370.
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unINNIIUUANIS

A8l

<y 1
mMIaIBNilag

mMaasuNNatinas

MIIYIFaL

Premedication

induction wae Intubation

Preincision period !

Incision to bypass

Management during bypass
- Partial bypass

- Full %38 Total bypass

- Rewarming
A13LanYin CPB

ANURAINISYN CPB

) o/ /1 ¥/ [
m‘smiﬂum%mﬂgﬂwaanmnwao H1aa

@ o a =1 A 9/
ANSLINUNIANNEZATIALATASND lﬂia\'ﬂﬁ




maiimskiaanlasiale JunsiidauSiiansisaanisdiunia
Aasunnddurnindaduiinsaaunidrdnneihe é’afu‘a’iaﬁaﬁ@m‘lﬁﬁjﬂm
waunIY Nuuwuasstsukui e msUfidnsla o ﬁLﬁm’LTaaﬁ‘mjﬂ'mﬁwTaa
\dumsyfoansitlideunsmernusesdaounng
Fniumsianmsnemnaaugihe SmaedsumeUfiacdalui
n. maesugihe ‘
2. MmaassaNaiiiaas
. NMTINELNRAL
3. maessnsutnegihoeananiesingn
3. mafuyhanuszanaesasdaeiols

naiaIpagile

1. lﬁmsﬁmﬁg{"ﬂm sRaflWas 5% DINSS/2 1000 s, neatnasaian
dn 9 Taplfiduues 18 mauwusudne fanamaasidanuminafivane
w“v'aﬁ'umstﬁaumgmmmnmaau iwnzdsnguihfinunizrndaazua sl

2. flssnnvifillumsindadurinueunay ﬁULLmuamﬁwﬁaﬁaaaaﬁwa
39l% extension wiar ez lUURIUTIN TS }ﬁ’ three way
stopcock agenudsue (Indfnseaay)

3. anvdamanuawioaiuan control L8INILBUTIIVINU arm board
\ei3uTh arterial line SaTpaziBoaluuni 6

4. & monitor ECG laglf electrode fauinmvnlnddnouassn  uas
wihethethe 19 electrode  sulninmzwilouinkasiioindaaiamansn
inldlFeelunediluszuzinga (intensive care unit) ldias lap'lddasfsaan

5. wipuddeaiimin 9 sedlddalern leslddthenaudelie 14
AszanwIMaaUseii wlurh arterial line wutheu (e3uNGURILIAaT

arterial cannula)

maaTanNafilned s*mazl,ﬁzmﬁu’wmagliluuwﬁ 6

1. ECG msasianawiala 14 lead Il %38 modified Vs G98ansnuannie
wladuiaundlaanii lead 3u 9

2. Non invasive blood pressure ﬁgﬂﬁ'ﬂﬂﬂ 3-5 W71 MUAMANIZFY ag
a3ty arterial line ) fhiauautnadie i

3. Op saturation @ linssruduiuuaudrsfldiannudwaaauuy non

90

%
2

g
g




invasive

~ 4, Arterial pressure ’mm'\mufﬂﬂmmmamaaﬂu,m

5. Venous pressure Jaamusulanasifinaaaidans anlEseniden
@1 internal jugular Iu;}llmyu,az femoral %38 external jugular lwénién

6. Left atrium pressure  AUGUIEY Walaesuudie (LAP) Aaauwnd
smaamy catheter 1luwalaRasuudne reumsrndevalanziadaiu

7. End tidal COp \fumsiagsnanfuanlasanladluaumelaeen

_ 8. ’J@lamﬂﬂ&li’ldﬂ’\ﬂ
9. L@38) warm Lﬂiaam’m’m -activated clotting time (ACT) Lwa'mm'av
msuﬂaﬁ’maJLaaﬂvl"ia"ammmmuﬂﬂatyfy’lm'ﬁwnﬂamﬂ'uﬂummﬁ’mﬂamn
EIRRY |

NMIMSYIFAL
o ~ e . o - el P
AMsnstnaaLaseadatumsnengaumll Ao adliBeszuyinaiow
A 79 QG s Qe . - 3 [ dv
Baaung laslwlesusendian p1szivthe enssulseaniasEREBUNAIULLD
- & : o o Y o ™ o a
LNEIIWD muu‘s’mmil,ﬁanmﬁnwmsmmm:aana’xmﬁamlauaﬂmgﬂ luunueiden
FumsnenasuaisinwefiezliviligihefilfAtmdemsnszdunnnsiide
-1 t!' G -~ L ﬂ"
T,cﬂﬂlvsaqmsmaﬂuuﬂawaaszunmlmm:mamaaﬂuauwgﬂ
ms’mmaaumsﬁmmsauﬁ,ﬁmﬁmwmmmmmsmé’@ MU
msneaviatiuniola msa‘mmsrﬁ&iad%%ﬁammﬁwmnlumﬂa&ﬁa’ﬁmmula
(difficult intubation) %38 maintain ainway LfEN sadanihfimvhawsesiawss
v 4 a P ) a 9 o
&u SefinaRandasnuennls
:xmumsnsvwsumavlmn ‘mamsmsummwlawamawmla AN
nseqn sternum (sternotomy) U&e aortic manipulation fuszee  hypothermic

bypass uas#asLansden (chest closure)us? aztduscy ~ﬂuﬂwsﬂiw@u"l,mmm

Swaawi 1 Premedication g}”ﬂwnm’\nmﬂﬁ'{ummuﬂszmw gty
midazolam (0.03-0.05 un./nn.) #58 diazepam (0.05-0.1 uﬂ./ﬂﬂ.)LLa:fJ'ﬁ:f‘ﬁJﬂm
wnafnawiEne eaiiln fentanyl (1-2 uan./nn.) wW3a morphine (0.1-0.2un./nn.)
2ot vaaniaaad qassslaszendamsli premedication thiduwiags  dihy
patfanaunsndenainen fihwenaifia oversedation & &2 L81n1s hypercarbia

%38 hypoxia %amsmmgpjﬂ’mag}taua%éﬁlﬁ’m premedication
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-7 3 @
BUADUNA 2 Induction WAL intubation FITMIA1e 9 MudTUGIAR LUE

1. Preoxygenation @38 100% 88nBian 6 Aasaauf

2. Sap¥isaudae sodium thiopenthone %38  etomidate \lawaulavie
fapmielade pancuronium  ¥3a vecuronium nsiuasaERlaanaslaviatie
winla ammﬂiﬂﬁﬁmﬁawqﬂ Nanaaudpnaiia balanced anesthesia (3o
iwdestionela Taemhwualild tidal volume 10 aa/mn. uazdamswinla 12
asmd U5uluaizeenladaasandian (NoO 0p) ewamwgthe \SBugns
¢t isoflurane, halothane #3azns=duiha

3. & probe temperature L‘ﬁ"m’\di\;‘J‘ﬂ lﬁaglm‘mmua nasopharynx %38
oesophagus & airway stopcock tha@ndae kemecitine ointment  Taanee
wmamas‘muﬂmﬁwjﬂ'sﬂﬂmasﬁm (19 3BUY CVP)

4. \@3UNTWINYPUANSY arterial cannula (arterial line), CVP, 1@i3e3)
Dovasafoadlidn 1 1du 1Hduvwelng  (wed 16 v3e 18) lamedew
syringe 20 ¥8. @AFIREAN  heparinized Deansenfandiudy flush e
Hastiuidenudos fe three way stopcock L& extensiont&4gnN2TWa 42 #a @a
WUUFIIAREMI AR TRSAELFULID

5. Zero arterial pressure W8z venous pressure WSautiufinly

6. Transducer #n4 9 aguSimfiserithe ¢ie three way stopcock 19
igswalunsldng IEiduasediazena Bouses asaadi

- arterial line 13/uZ967 W3y three way stopcock QNI WazMWUTING
Uuaa monitor 1iuadun

- 97799 CVP msazmoinflalilnaguinly

- samad il heparinized Wonsaaaaad 1Tlufisudan

- mam%ﬂQmmﬁéwmmlﬁgnﬁm oxygen saturation InEUWNINUNG
Tiinga Qsﬁam'g:a%ﬂu@‘hme%ﬂm%ﬂvlﬁdw (W% HImM s UL fe)

7. lganauldznne wedssiumstwdlon warluvanfonin  aasld
Aasunndianuldazaind e

8. gauRaavn arterial line TUAinsifelfidusnanasgm

9. #5239 ACT ilusnanasgisisuny

10. IWaiadndnas Lﬁamwﬁula’hmsﬁmﬂmuﬁL?J@l’ﬁm'ﬂﬁa ligadu
linganau wiadnse muihszlmnadsegluamwieiuunie

11. a3tunls anesthetic record lagaziaea
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1

g d - -_ e . 3 i 10 ) 9/ )
srenaufi 3 Preincision period  futasfilavietiovnlans aufirien
A 4 e . a4 a YR a & o .
adlarhda trellazlimanszduilay Fuunndrieasldmosunssnsdzanae
° o A . [ t; s o o. o
Wantnauazaeusnafiasindgs elisnafanmeanuaifeadiaiangiin
FRU UazEn premedication thinflunlssaszauANIENYBINTINEIERY 879
JudaslienRuanuewiosn wadsdlidlroanusziaseds gmﬁaﬂv‘:ﬂﬂ
a o -y o e £ { . v
Ay menutngd msnsensauldniusniuinevssslianaa
\

1 l' . Qo = ¥ Q' -9

AWABWN 4 Incision to bypass = MERIIMIUAKNIAA DINANNIEANY
vh -3 ; =S e 9/ (4 a O A‘ 4' = [l o
AULRBAFIUN fvladwd nadueseIutauiy 1Watetaeria sternotomy 73

sanstanvizlatiasy  sratlawes sstreninlandetiwslaludiunasnidae

And Lﬁaﬂaaﬁ'umsﬁnmwauﬁaﬂaw%atﬁaﬁuﬂaﬂﬁavmmﬂﬂnﬂlmﬁaaﬁ
aanszgn SacaaSutiaetsstinwelamiowda nniudnisiudasialaie

¥in atrial cannulation animazialadufielndld frafimslvSu e sin

] =Y ' a ° [ a = .
SEnaiiEsWE SewiamsiamsEndaivalam e ipuutladuas hemodynamic
Peme—————
inaaug WAuismevhee

. A e & o ¢ e wa .

teifrsunndirridaazyaliia heparin luguna 3 YA/MNN. NMIRAEA
1Raadn nma@lﬂamaa@ma CVP lmvxmaamanmuuuauuawﬁmw F98an
Wil FhadlvlinssemedzUn aslienltasuemnuiswanlduas ladhanaan
guilvue ansunanfaam Al 3-5 wift waamsl heparin wazlddfien

ACT gendn 400 3wfi wIsgenirenaIuny 215 - 3 1w rawdsdulaviaidn
nRaNSanIe805M SVC waz IVC mwddy uiddsdaviamsiidrniuinses pump
4 o v d "y . Y Ve ar & .
oxygenator Faswihnesealaie prime weulidwiu cPB IMBUAANT
3131y arterial blood gas Liaisuyih CPB
:v- /9 = 4 an o
Tuszarfidihoas lsumsneenaaudniiang Liw_ enafingnssiulie

1 o ﬂv = o o (3 . a N
g aunduiioiinine uartlaluaszeanlyd  arterial pressure 13u8@dN83

'ic CVP L‘Lkﬂﬁ transducer VL'JEJ"I%WWIE}EJ@L?EN ﬂﬂULLW‘YlUﬁGﬁﬂl‘ﬂm‘?ﬂ Q?ﬂL‘WB@]ﬂL’Iﬂ

AURNIazane cardioplegia (WmLﬂu'aﬁ'L‘n cardioplegia WUl antegrade infusion) -

i Sasumean clamp off 1Y Uszanmenuenivesaeldweddaiinumamsasany
Yeuasfinuennedmiudaounndld  wedpuliaemeazas dhiuA pump
uaziuenuenly dunszuheldmssemoasnlunsuihalszanm 23 nazihe
Refudlvwasemadrlnaldmsszany nnuwda clamp "Lammﬂﬁﬁﬁaag}

Tuaelinue Ja cardioplegia e wisuflazlWillodauunnd clamp  taaaian
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¥ : .
WM awil 5 Management during bypass wiisiflu 3 szpz G

1. Partial bypass
2. Full 39 total bypass

3. Rewarming

1. Partial bypass Lija anticoagulation ifinswe 1Tuszpzi3uith CPB Uaa
clamp l#iiaad 910 SVC usz IVC ‘Inaruviaasg oxygenator muussliutiag
(gravity) VnuzL@e % roller pump a%““&muwﬁ’] g dashen prime Fsnmuiuidond
SmsuanidfzusanSiauuss msuau"l,@\aanvl,summ Fwdngsnsmevesgihomg
\eaasa tifeadlnaatg oxygenator am;anmaammﬂ‘lmnaumm,aaasm f
wmusofiy flow vas CPB Zwidey 9 awld flow rate 5989 2.0-2.5

am/m*n/mmZ maﬂ@mum%uﬂmuluniansu mu
L(ﬂﬂLLﬁﬂLﬂ@] %"I‘H%ﬂ@!’]ﬂ')'l 5 ﬂﬂ 1°Ii flow 150-175 da. /ﬂﬂ /‘WWI

LENLEN drwsin 10 nn. 14 flow 80-100 aa/NAAAT
dnla dminannni 20 an. 1% flow 60-80 Na./nn/wd
Alwgy vwniniAn 60 nn. 14 flow 50-60 wa./nN./ud

WRUBIMIFN  hemodilution ¥hl¥szeiu catecholamine - iApaaAdIss
foiusTuzusNVES CPB Hihoasfivaaaifanyens @1 mean arterial pressure
(MAP)  8728naadnin 30 wa.usen melu 5-10 wifusn usandufisdulayla
Fududaslionfunasaiion annglsiimeoazansiediimai wladuditad
wazandulndnielathe mmﬁaamimaauLLa:msmzﬂ,waagﬂ’ma@aomw
fau |

2. Full bypass %38 total bypass ’umz‘ﬁ flow rate U84 oxygenator

] 3 =

o . . : , . v
nTn 1RaaddnlnafazInadiu cannula 89§ oxygenator SiiaaduApaLinilon

@
Qs

) ﬁvlwaﬂﬁu;jﬁﬂa Faounndazsasay SVC user IVEC aldidaadininuaning. -

“ mwﬂaamﬁaﬂﬁmgf oxygenator i full bypass (complete CPB) Lﬁaqm‘ﬁgﬁ

mudndn 30 ¥ Faaunndassanaaniioauadiaaasen (aortic clamps on) W
\Woiuazlwansazans  cardioplegia ™9 root wasiessian  (winidunsdild
cardioplegia WU antegrade infusion) tial#ilangaiiud usenduiiawala
Amnudndud adiusnliuszanm 20 vannuanduduszozn 9 20 win e
Panm 1/3-12 vesBnmasousn wiadalidedsounnddaams alwwala
‘vxﬂqﬂﬁwmzﬁaﬂLmeﬁLﬂ@ﬁﬂm@’f@ﬁ’ﬂa xﬂzﬁwtajﬁwﬁwmﬂlagﬂm Do
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15—

sqpwiela) AFydlunnsdinsauanarh positive end expiratory pressure Taoitla
gas flow vassendian LilAnmipelszunm 0.4-0.8 fasmnfiuazlla adjustable
pressure limiting (APL) valve waaieinsnanasylif 5-10 .t enalw sodium
thiopentone  tnasvlszan wie pszivihevwades 9 MInaeaifaadine
Rpsdniuhivgdihonuasd Wenndeunduiiafiess iunsinianlmues
netisay vowgmnplimeduasiis 25 fihwaclidasmsenaay waniapansli
msawmzlmmmaIﬂalus,mumﬂva,ﬁ'\lmmnmmalmaa@mnfnﬂﬂ@mn

S¢¥ 319111 CPB msaauunn

1. i1 mean arterial pressure (lmﬂiﬂdmnzl "X me)

2. @533us21d% arterial blood gas nn 15-30 Wil L‘Wﬂ@lam’av venous
drainage 311 pump wiaunuasIamIen electrolyte
3. ACT measurement Lﬁagdﬂﬁaﬁmazmaan'ls"l,g.il.t,ﬁaé"mau‘é‘ BALREINE
4. \Wmsazana cardioplegia n1n 20 w1
5. grungiima nn 15 wifl
6. Swanilaaaz Yn 30 widi
Toevlusewing full bypass fMAP fiwaimanzaasiienyszanms 30-70
an.ysen msaagunniiast 25's Fnlwaansnan flow rate adld  tdniu
drulngjazad flow rate Litlszanm 2 Sasiu fmsumsiidmanananl MAP
dnnundtnm

dwsugilaef MAP goarsufjianod

1 1¥enRaUMIRanaLAaAd" LT sodium thiopentone 50-100 an.

2 #pmenunasaifan 1w sodium nitroprusside %38 nitroglycerine 0.5-5
yan./anjuh ruadhnaaaLasndatnsdaiies

3. a@ flow rate (1 pump flow gaifiwly)

4. gnaLfina1n monitor %38 transducer Eewind

nsdi MAP @1 a1atinain

1. Venous cannula ﬁmsﬁnﬁw’%aaglw‘i'nmuaﬁvlaja femeagaduvia
ﬂﬂ clamp 1

2. fidaaan venous W liLABINE mmma'mn@mnmsamt,amaa@ ms

mﬂﬂ‘%mmmsﬂﬂuﬂamu msqmwaa C ﬂiammwmmmmu"h_l

. C 5 o ‘
3. # pump a1afinsgadunisld flow ¢ ~

4. Arterial cannula laignéuni dnswuea’
5 [ AamITLneUs v RaaLiaRINENRAL, hemodilution w38 idiopathic
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h 6. Transducer %38 monitor RaUN&
& a d, 2 a o o , a

nsdill CVP geiwumiz CPB \ufnusTihfiifeadinslusiime enafia
nnviaiRaadwiniuriaiivesameagany  hlwidealilnaseg  oxygenator
das3uasranazun lwiwimwnzarafedynimesauasviurielszauifonly
oxygenator anadan limansaly flow auin@le

a -]
mMsaaTsHidoauadymy CPB

2917ul%35 alpha stat fia pauld PaCO, aessenumMsUAzuLYawas

=3 J ' 9/ L 1
gunniimauaz pH getulanlidasldionsueulasanladlu oxygenator ¢ blood

9 @

gas wldSumsiiansif 37°s uasudlaldl pH 7.35.7.45, Paco, 35-45
wa.1san PaOp geni1 100 wa.san na1iAe

1. L‘ﬁwaan%mulu oxygenator ti1 PaO» AN 100 ww.Usen vie
PaCOy ginin 45 wu.isen uazamaandauasthimadiouudsslumaeaseiu
GIgty

2. 1% sodium bicarbonate 18311 metabolic acidosis WiBNTHIRTIIIN

Y A A - ~ ) o A .
Wenenaraaniiaansoiiy flow rate seocfianvazdaalRluambey was heparin
lanFnanazald electrolyte Uaz ACT weneumwguldldmusnpsu

.

-

3. Rewarming llamsthanninaziafasuysel wlaldsumsudlanens
= o/ 9/ :x' ' LAl : d' = al g o Qv [ %X
snwispuiasusy Buduithetutes 9 awlanmgilndifes 30°s daridile
Iwfswedn Judaaiiavenavaauaslsnssanmeasanannasaidaad pulmonary
= 4 wal . ' a A o , & a '
wastluGIman}iN aortic root fewla clamp 7@ aorta TshiaIpudeay
internal defibrillator ‘1’3’ seueilaIsLeSHY monitoring 1ﬁw§aulw flush, zero uag
calibrate n transducer
#719158 fibrillate LAZENUITIBATISULAY 8193 AB LT defibrillator (5uh
10-20 9a& thnlalsipaudu du 12,3 defib’ nszduinlaldndunidudomae
- A @ 4w ' o A [ A G @ 2 o o o
Und usgudihedeludr 9 Reldammglimssmevesfthogedulndifivsiu
wozfiSutionelagihy daw 100% oxygen HthwiSuflamsindnluszusil

2 @ . Y A a o a o lv
%Gﬂ’ﬁl%ﬂ’la@iuﬂi:m‘ﬂ LRSHTIREBUNFNULLINNIRBIALRDAAIAITRANLALINIT LT,

volatile anesthetics agent \wmzialavesdthoaniuvianalasdasunngdannnds

1 ko

Wepausanan CPB BHLAT

e
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a%m%’u@'ﬂ’amﬁﬁ'ﬂaﬁuéf'ﬂajﬁwaﬂ%aﬁ conduction block BIITFTURAIMN
Tuuemdpulundaniavalafszdugawnediheldsumsazans  cardioplegia
\Hudwmanann Sdudlefe |

1. \¥nszdusole U calcium gluconate 0.5-1 N3y %38 ephedrine
10-15 WN. MIKABALRDAG - ‘

2. Inalesuag insulin

3. 1 atrio-ventricular sequential pacing _ saaTaunitdaladuda taida

a

Un@

Fuaawi 6 NMIIANYIn CPB 1lemshrndaalaisSeaaysol rewarming
1é5eusen Iﬂﬂqmﬂqﬁmmjuﬁuﬁa 37.38°s aviesiseauadlddn blood
gas, electrolyte lagiamnzd1 haemoglobin waeluemny aglunmeing @929
\Fe ‘monitor #&391N zero, calibrate udx Duisa evaafemsinaveiaalu

Uomdnen uwasnladuduiudmosusyadhiauaunnndi 70 asyundl 8133

pvdamsnazdulaih wiswaladwas envawdeasylunmiing dasuwnd
Gudsfumsinuesinla  TenmsGuarisdnfaadiilnassg oxygenater

TALL NS passudanlnadiowlusemey  vmsi@eaiuan flow rate 8951 §

1sing 31 arterial pressure waemistineusesiilafing (3uld protamine thile
venous line 'l¢ finea CPB

msUsaiiumerianusesinlall 3 fnwuche

1. salefluelaa aeuausidamsiiu CVP #3a LAP 12-15 aw.isan
Tasflamnuswisadnd usasigihewianazesnaon CPB laviun

2. galagunan W cardiac output Lileswe wmie CVP w3a LAP gani
15 wusen wsarihdasldmssnmduennszduiala waranadadlReuene
waaaldae waztnielallens arshwmsSnunRiawaaY intra-aortic balloon pump

3 maznakes fe gﬁmi‘mmé’mﬁam’h%wasﬁq fidn CVP #ia LAP

drn 15 wu.Usean aamaunudieidsn WiRaswarausanann CPB
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@139 7.1 mnaenszduiialafiialslussuewds cardiopulmonary bypass

eI yuafildnenaenion (uan./nn.unh)

Bolus -~ infusion
1. Dobutamine (Dobutrex) 2-5 2-20
2. Dopamine 25 2-20
3. Epinephrine (Adrenaline) 0.1 0.1-1
4. Isoproterenol (Isuprel) 0.05-1 0.1-1
5. Amrinone (Inocor lactate) 0.75 wan./nn. 5-10
6. Calcium gluconate 0.5-1 N3y -

TwaewA 7  mandsmIvin CPB (post CPB) Lf‘javgnaﬂm'%ﬂu%aﬂ

' mmmna@mﬂmumamﬁam‘iwaagﬂm'lﬁ #osulnnBuas heparin low
" Aunsanld protamine MInaBALEBAGIEN 9 luvmaiinsnefiazlinanes ACT
?1é’umé;li'l.ummﬁﬂﬂaimlﬁﬂszmm 1-1 112 WinaIUWA heparin AW AIs3esia
“se¥segsBslumsThinrzanaflamadimdenld Wassnnasadendiulme

gt -

Ty fgniaunseniionaiiven gnaRan ) RuReENIFUIS wipa1adidansen
TInuneEREIeaREEY  zeniivnldinadend  warsumannIshembes
in3aiaatanTn ’ ’

55n1sunlzdo

1. Wmsendnraeaifeadith g 1w 5-15 ud

2 Iidsanaunuludaniiss

3. lﬁﬂﬂnizﬁuﬁQIQLﬁu ephedrine 3-6 4n. calcium gluconate 0.5-1 N3
NIRFDALADAG

4. Snwanwamarn 9 1 wu IWinSaiioadudu (platelet concentrate)
N anaununamzinsatiaadiussinmny §RsunnHu

%é’amﬂﬁvgnarjﬂaﬁﬁu 31T chest anafansanlWifan #3e fresh frozen
plasma snuaNIANIEY USuvwiavesenlasld infusion pump mn%ﬁwgﬂm
Idsundhnasaifeauinen lidunianga

\foTa sternum 1859 NBNUIMHFEAUNG intensive care unit 304
msasiedastiuninle (tidal volume, Fwauaswwesmsmola, Wedifud

sandranfinnsazldiy) enfidtheldsy @weenududuswenlidihe) s
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?i;jﬂ'm'lﬁ%'umalﬂﬁ'n 'ﬁﬁmaamﬂﬁﬂﬁﬁnﬁ’mjﬂmmu arterial line, CVP,LA
pressure

falnsansfadumstinen Wiasoueiassimelariaeienfild Aldlu
Tsswenunadiueduns fe oxylog® 1ilvHtholumsuudhe avaginluund
aandauiiliunmeandianagiieana 19383 oxylog® Fnemwléd & oxyiog ®

1916 volume anudasms snudilodniw oxy-viva®

maesesvudiedilweannniesiian

1. naa three way stopcock Aaiduduesen

2. Uaan three way stopcock Y;ﬂqﬂﬁ-lﬂmj room air tRailasfiwmMaAans

© thailew

3. g extension AgnuAnll fewaaasilwSeusey Dldnanenzan
Qﬂﬁa%gwumﬂvlﬁmm:mﬁﬂm?\m

4. m’mefy'rj'\msﬁ’nﬁlﬁnnmﬂmmmnﬁ mﬁlﬁﬁﬂaﬂﬁ’%’umuﬁﬁmmi

5. 1% syringe 10 a8. QAENIAZATY heparinized # w3 flush 1 1@ daa
transducer 8anUaNeL three way stopcock fnda S extension 1Ri3uuSauda
tuuuegihe Soudhodarinnuldtaauinduansacans  heparinized &3
arterial line | _ .

. 6. LA pressure MiLtus@nIiy arterial line visenalimmimaedi q

7. §a stand Uw@epsgile WnETi, tBemeny § Uw stand ke
augreianaEzaIn

8. Syringe pump ﬁﬁaﬂlﬁagamoaﬁ%aua aseanadaifiuuaaeih
uld andunaalineen dusiarsuwdsagihe wisdanuues stand

) 9. (ﬂ(ﬂLﬁN%:ﬁﬁ"\dl%ﬁ ﬂ’ﬁ?il‘i’ﬂﬂl% LLa:'LmJ'maaﬂlﬁwmﬁawuﬁwgﬂm

10. Ja@ monitor ECG, NIBP, O, saturation 8an da  oxylog® wia

. o Qs } v [ : = & 9/ ap Qs o
oxyviva®  ihAurietiernelaeniaidadaedt  Bnasyigih olesuaandian
atnILiuaw Yaeuuis leanuaadnts L@%ﬂmﬂ'ﬁauﬁwgﬂm"l,ﬂ intensive care unit

@ o = - - )
MsiEurnanNaEzaAIA3DaaLATR T
1. Anesthetic machine l‘ﬁ’ﬁw'quﬁwﬁﬂﬂmm%ﬂﬁwmma:m@ uia b
v o T o 94 I’y 3 J’ 1 o e/ - ; [l
geanadaliuds  Liduludasriinseinee mﬂgﬂ’mu’lmﬂuﬁﬂ@m"ﬁaaam

E‘%LL‘EG
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i

2. insesdefifimamumeifefdenaty Falufimnzdelsnlda 39
#aavinsaingalsaey

3. insnsamaniumila aaetsafarnemuszanediniuts waakhyy
‘L{'}ay;dau 9 USATAMUAILRIAT  §AuaY lead 1FavhanuazaReE 70%
alcohol WRc&IE pressure transducer L'E‘ﬂ(ﬁ"uUﬁﬁﬁ‘guﬁﬁmmﬂmﬁ'ﬂﬂi’mﬁiw 9 %30
1% hydrogen peroxide wshausIpinan

4. Temperature probe L%ﬂﬁmﬁmmfﬂag ihensdefifaldde Dakin's
solution, 3% hydrogen peroxide ¥ul% 70% alcohol [Faifiauna

5. Paddle w84ae internal defibrillator Falaseanlinuauiiiaamuaie
ﬁwquway; iaauie lwﬂﬁﬁnquﬁnﬁuﬁsau 9 paddle 1% Laagaudrnion J5a

aanwiEzaNa
UTTHIHN T

1. 27980 weluib. donmaadiala. nyaunwy: §1infind MEDIPRESS ua:
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Fssoiduen, damy deimsied, un. deisgdine. Auviasan 2.
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3. 8ymu dyimstel. nsbimssiuanuiindniumsiidalnues Aorta
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