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Abt(myocardial apoptosis)
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3) M2 M(myocardial infarction)
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. Bigelow (1950)- Hypothermia to cardiac surgery in canine

. Swan (1953)- Hypothermic arrest in human (bloodless field)
. Melrose & Bentall- Chemical arrest in canine

. Lillehei (1956)- Hypothermic crystalloid cardioplegia

. Lam (1957)- term “cardioplegia”

. Gerbode & Melrose (1958)- Potassium cardiac arrest

. Bretschneider (1964)- Sodium-poor, calcium-free, procaine containing cardioplegia
. Sondergaard (1964)- First use of Breschneider solution

. Braimbridge (1975)- St. Thomas solution

. Buckberg (1979)- blood cardioplegia

. Akins (1984)- hypothermic fibrillating arrest
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12. Lichtenstein & Salemo (1991)- Continuos warm blood cardioplegia
Al E S H
1) ZHH =9 X} CHH (Intermittent Cross-clamping with Fibrillation)
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2) |2 AlAIM|S(systemic hypothermia and elective fibrillatory arrest)

A -G 28°C AE9 Arelol|A] elective fibrillatory arrest Aelell4] #-Fol2-2 80~ 100
mmHg A= 2 Al A #d5He-3¢E Aldste Wwolrh o] wie] gL 1) %
e esgete B EAol At Aok, 2) AAAET A7 AT toned] Fb
2 AAG FEAol FEE N3 AR fXE =A% € AR 3) g e R 4
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3) MAEXIYHE 0|28t AMHE XY (cardioplegic technique)

ARA AR oy 747 e e FARN 42 wEA o]ey] el AA|sle] =
£33t FEAokE sl A /Aol A%t £45 WXsle Bl

1) HZt &M AAX|M(cold crystalloid cardioplegia)

FE 4~8°CE Y7 F A (crystalloid) AR A NE o Flslo] F7HHQ
ARAY A AA| el 93 ATEEE 3f= Wolvh AAA AR AN intracellular
type?} extracellular type 2. 2 FEEH intracellular type2] 522 sodiumd} calciumo] §IA
1} A2 Ao|v, extracellular type- sodium, calcium 3 magnesium®] FE7} vl24 =2 A
o] EAo|t}. 27} E5 Potassiumo] 40 mmol/L o|sHEE- 10~ 40 mmolL)E $-R|s}H,
2}Zol o 2 bicarbonateE A-£3ln FAol(balanced osmorality)S A gt JHAl AL
A H(blood cardioplegia)ol] B3l A-&3}7]7F 78, v &5 AP zLsla Aol
e ARG wE Aok HEY F Jon FUYHE A AN e Wy
%, EUZAE, e el HH FUH 9 % W (coronary sinus)yS E-3l
Ao E F¢o] sbasit.

) 4Zt 949 AEXH(cold blood cardioplegia)

747 wrol AHgEE AR A Holv, w2 A2 Zoll A AH g Ayl DNl FA
Al(crystalloid) 8B (calciumo]-2-% U3=7]) $j@ll citrate-phosphate-dextrose (CPD), alkaline
PHE §A]s}7] $13} bufferZ tris-hydroxymethyl-aminomethane (tham)o]i} bicarbonate 2 4]
& A A7l potassium chloride) 0.2 A= v, Az} HAA Gl HIE 8:1,4:1
EE 219 HER daslE Flo] 4~12°CE 723 ¥ FSlete whrolt) of Wb
WS AL Aol HAE BRY 4 9onl, 53] ARAA YHNAE FEHoE
2wl 7hesk, B2 g Adsitizts 324 SN0l uls) ¥ N3] 4 (hemodilution)
| o, bufferd} 2 Z4HFSH(osmorality), el 3 pHAA|7 &oldt A Fo] it
3) =8 AAEX|Y(warm blood cardioplegia)
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2 Q% QI YE AN FE ZolE ASHe AT A5A HLTFol
s ER £ F AT B £ Frhm & 4 lr}. 19821 Rosenkranz F70] &
EA# o4 normothermic blood cardioplegia® warm induction¥ multidose cold blood
cardioplegia® AARRE G2 3k AdolA cold blood induction- Ko} A% He] £ 7
& Haslgow, 1986 Teoh £V tlEwixjet #flz] A terminal warm blood car-
dioplegia (“warm shot”y7} A3 &5 FX &3 cka Baslgich 19919 Lichenstein 90
Aol 4] FAE ol 0540 4] antegrade hypothermic blood cardioplegia ¥HH 3} antegrade
normothermic blood cardiopelgia o] u]iLol|A FEAFEo] 22%9 09%F warm
blood cardioplegiaz} $-5stchs Fa-slglch. =& Salemo 57 BAAMES Eolo] of

(4) Tepid blood cardioplegia

199413 Hayashida S92 blood cardioplegia-&E& v &3t £ 29°CE A3 73}
8°C 8l 37°CT o2 UolA ATHIE A3e oy 37 B5F ATEIA 5
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4 384 (antegrade followed by retrograde)
7. AA A T A 9] (simultaneous antegrade and retrograde)

A4 AV AN Z=Q)(retrograde cardioplegia delivery) W -2 18984 Pratt'®7} 4-7 w
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24 NBHS
(Local Methods Used to Enhance Myocardial Protection)

1) topical hypothermia

. continuous or intermittent cold saline

o &

. ice slush

[g]

. cooling jacket
. insulating pad behind the heart

(=N

2) special atrial preservation technique

a. bicaval cannulation with or without snares

b. intracavitary atrial cooling
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Left Heart Venting

. aortic root

. right superior pulmonary vein
. main pulmonary artery

. left atrial appendage
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. left ventricular apex
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Fig. 1. Left ventricular (LV) apex aneurysm after LV apex vent.



Myocardial Protection Survey

199510l B3 H v FReat oA $AA AR ¢EA AT g =
A(national survey)' Vol 2lshd 98%2] S| A7E AR A AelellA "F’L% Al gsl, ’% 1]
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Bolt el 0% ARG, £ 444N FAE B A% 2%,
crystalloid A& X Ho] 22% 3 oxygenated crystalloid AR R Ho] 657 ZA=) e} T3t
zA S8 gAY 8% Al Agsle Wel WSl glom(very satisfied) T4
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Beating Heart Surgery0iAS] AIZHS
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Bulgk §2) 0 S0k ust o2l 9l AHAZ st Ao
2) Off-pump coronary artery bypass surgery

W Fo) A AR BAEMSE] 10~ 15% ko4 beating heart Aeholl ] Sdr-g A4
s glom, beating heart surgeryS RH3FA|Zl Z1E intracoronary shunt$} mechanical
stabilization device®) 7H¥t 9l AAS A Lol Fog oAdL Pl Off- pump Coronary
artery surgery (OPCAB)9] A7 E-2 0~5%°|™ On-pump coronary surgery®] 4734
E22~6%% BuE 3 glc} Dapunt 509 A4 ANFSE AP A ol 3]
& Algabe A 158 59 @75 Addt 7} 1587} intracoroanry shuntZ € {38 g
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b Ao Q) vlaeA A XL B Aol A Ff 7+ regional left ventricular wall motion
score indexoll A+ Ztol7} glolout F & 308 AB-F X global and regional wall
motion score indexol] 4]+ intracoroanry shuntFo] /5 et FHEoF £¢vly B s
gou} of AR YAE ALY HAZ AGetol, BFROE ARIAL BATHYH
o AW e Yo zElel Fpuvel Wk A WA shysl WD B
Asehicis ol Al 4ol Ash eheh sl

Bonatti 5'7¢ 147 9] OPCABAL F 9nell] AAE o Axgshd A4 42
GA el S Hol OPCAB Foll& o] A X subclinical myocardial injury7} wkA3tchan S22+
slglor}, Koh 572 44 % 9 4<% % cardiac troponin THALS on-pump CABT}
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Beyond Myocardial Protection: Brain Protection

1) Deep hypothermic circulatory arrest before resternotomy (ascending aorta
pseudoaneurysm without aortic regurgitation)

Fig 2% A7 HY BB AR We B

WEue A WEURE FES Adel: A9 A

Fig. 2. Ascending aorta pseudoaneurysm after AVR.
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sh3 #4449 He WA AL e FLetel Aol 16~20°CHeoll A K5}
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2) Use of Endoaortic Balloon Catheter (ascending aorta pseudoaneurysm with aortic

regurgitation)

Fig. 32 #7344 Behcet’s disease = HEHEF HAeto g teWast xsg
2 A disaet st dliolswel M sURTr FE2 sle Al
oA Mg Aebsu/dE sW-tE A WE 53 A7) 7hE F AAAEel dAs
A =W A deRdFE 9% 44 FgoF ATEFo] AdHE AR
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Endoaortic balloon catheter(Remote access perfusion catheter)®
catheter?] 9 X& AA% Ax23}9} C-arm fluroscopy & £¢) & AlA
3} 2 monitorE A A 5o] WAsH Endoaortic balloons &2t & FF AMNE A3 &
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N
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Fig. 3. Ascending aorta pseudonaeurysm and AR (IV) after homograft AVR.
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