General Aspects of Myocardial Protection
in Open Heart Surgery

I. Before Bypass
II. During Bypass
1. Beating Heart
1). Normothermia
2). Hypothermia
2. Ventricular Fibrillation
1). Normothermia
2). Hypothermia
3. Arrested Heart
1). Ischemic Arrest,
a. Normothermia
b. Hypothermia
2). Pharmacological Arrest
. After Bypass
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ARAYL A AR Z HAAATY] 8] A R TEFS AHEste, Axe ¥
B4 552 5o AXL7 TEFY AXRE 9 AZE GRIAIIL AXZHY o|2HEZE f
Asted YL duUAE ZdETh old 2L @A) AAAE crystalloid HEANRe A
o 3o FE7 15-20mM/Lrb B2Ed Rez A dew, JAYAAgME
25-230mM /Lo XEMFol s Aeg daxd Uk AFAYAE XEHF ooz & 493
AEo] "esltt mladlge AT Este F83 Pol2o2 FZ mitochondria®t myo-
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AA Aol ALgAlelE HA &I collateral circulationoll o3} felHZAM He AFEFS
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BuckbergSo] Abgate EZFAA A Aol 500—-600uM /L] ZFo]li glutamatert aspartate
= sgstn QA @}, a2y oA s 228 AAeM warm cardioplegic inductiono]y} warm
reperfusionAloll Krebs cycle intermediateq]l glutamate®} aspartate® 83+, *L ionic cal-
cium(150—2504M /L)°] ¥|E= & citrate phosphate dextrose(CPD)& 7tk AU AN & A&
se] =& AAE BTl E£3 glutamater} aspartate®|o] £ glucose, branched amino acid
o Holge 2T EYTE Hu% Utk ABFE AT &) ZE A=Y AXW fFAel
oja) wrAlale R 9)o] oxygen free radicalol MBFA A2 &£4E fFugcte Hel HAts
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free radical damage® Z&A7e &dhu FAE AN HriHz AlLstds dTE gol
°]F-ox i glem, 71} prostacyclin analogF & AHRdE ATE ok

Ho Aot HAZe A9 dade Hysygo a1} Aoz tade o] B o
2} immature heart® 3 wWwo] #e @e A7y} ARk deiz vlZE immature heartol] A=
HY QB A] ofm|tol WAL 28 48S PP 4y o9 YA B iy, ’el’éxl
Ao 24, HAAAY 25 Fo| B3 B ATy} wEH T Yo}

HEY A7 2HF 5ol AL YutHoz AR Hole FEIFS ol &3 AAAAFE Sy
alcohol°]i} adenosine$ AHg3hs WS 7|23ln £& ATSo] BRI B2} ¢ H4AR
Yol Al Ml Aoz HAL
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Antegrade vs Retrograde Cardioplegia
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A el UM AAAA T =34 AWE (antegrade cardioplegia)o] Y uksls]o}gl o
W, Ag #EW A ghal(critical coronary artery disease)ut 19]9] € B E43 Ao =
TAE TAHA €88 ARFYAMY BAL S Bgsr] 99 i shuE APUES =3
34 87 (retrograde coronary sinus cardioplegia)o] 5o @e Add d7ol o AH
ol B me},
ofz =ho] B2 EokolAw o] A AUFHo WF wHAL 7], HLE FuHso
ols)am HestE Zol WAy Ao Azso] RHnAD} 3 AGolns e sHAc
History

1. suggestion of retrograde perfusion 1898, Pratt

2. first experimental study 1956, Balanco

3. first clinical apply to calcific aortic stenosis 1956, Lillehei
4. reapperance of retrograde perfusion 1967, Davies

5. numerous experimental and clinical study

6. retrograde cardioplegia through right atrium 1986, Fabiani

Indication

. severe coronary artery disease

. reoperative CABG

. aortic or multiple valve operation

. operation on ascending thoracic aorta{Bentall op)

. some congenital heart disease(arterial switch)

G o W DN =

Anatomy of coronary vein
1. veins draining to coronary sinus
1) great cardiac vein
2) middle cardiac vein
3) small cardiac vein
4) posterior left ventricular vein
2. veins draining directly to cardiac chambers
1) anterior cardiac veins
2) thebesian veins

Disadvantage of Antegrade cardioplegia
1. cannulao] 9]gF 4=gAloke] W3], i cannulagl gk

2. mechanical injury to coronary ostium



3. prolongation of ACC time

4, uneven distribution of cardioplegic solution distal to coronary occlusion

Advantage of Retrograde cardioplegia
antegrade cardioplegia® 93< 24 & 9t}

Disadvantage of Retrograde cardioplegia
1. low flow at capillary level of RV and septum

LR
1) RV cooling by cold cardioplegic solution
2) topical coolling ¢ #H&
3) right atrial cardioplegia
4) catheter design®] 734

2. injury of coronary venous system

Bk
1) maintenance of optimal pressure by pressure monitoring
3. slow cardiac arrest

R

1) initial antegrade cardioplegia
2) initial crystalloid cardioplegia

Conclusion
Qe BAFEol dF PGPS F Bt ololths e MM Urte,
A Hgad Hego uHd P4 ABF UYL PBo] FAT AZRI
AH4" 4 dokn AzE.
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BAEE A9 wWE FPN AFARNA AZAL 4L SPA Bl o T
A7 Qo] ATEAte] 7HgHA 2rldE WHE (A EsIA, PTCA) 2 2 #4(CABG)
JFERE AMNNEE HE2 AF dateld R JIAF FE5H AE A Y
24 Ak a8y s Jdso] AZHMEESC] HrtgH ez &4d7) ARste
BEo AME BFEn AIEol HBEHY Brke 0383 osHo dHoRE
AWE A AoEge] 38 £ UAen o d4E AnF 4ol e
APz “YRFEAIH SolE thdt 4FH 2 YA ol ol Z4zhe] Aol o
g A28 AoEol AHE D).
BuckbergE< A185&A AT &40 disted, BRAF A7 F dEHAGE HAG Y
W 93 oprlEE AE, 7153, 2 F2F w2 ot It ABFe DS M2
24 e 5 Jdon HPon oHd AuH £4L HABYUA HEE A2RIIL o]F} AA

AR B ABE % &4 2 AAAAE F LHAAJA ¥

A2 AR N o]goB FEA ARFEAY AP o] 2AsH 2 cardiac hypertrophy,
extensive coronary artery disease, advanced heart disease(NYHA, class V), AaA &£59 &
ol e QA3 A@AFEL] Age] Eoh

ABFEAL] o2 FHE 1Y ol #rh

1. ACCELERATION OF MYOCYTE NECROSIS : ischemic cell &% explosive cell
swelling# widespread architectural disruptiong 2ol cell death& of7ldth. ole A&AFA
< oju] wFtR Ao s AN ATr ABF g3 Al x5t JM&E AR B woF A
g2 st og &AL AL AL o] Fo] At HE A ¥ BA FE

2 ISCHENIC CELL SWELLING : o]&= Algte] mAd#s utstd #7
A AEo REL ASNA tGHoE &% X AL EFE ET

3. THE “NO—-REFLOW” PHENOMENON : o]& #ZAj7t9} ischemia$ ABFA AEHHA &
27} ex¥x ¥ oudit} oleig @A ischemiac] 93 wA@#e] &43 myocardial
contractureol] 93 Ro = gAFTE

4. REPERFUSION-INDUED HEMOrRHAGE : o1& the no-reflow phenomenon® zro] u]A|
ggo) &40 Rz Azt F2 ABFA olnl FAE Ao dojdrt

5. THE CALCIUM PARADOX AND OXYGEN PARADOX : Ischemia® ¢t CA**-free hyp-
oxic mediad] ¢l& FFHE Ao BHFolLH AA7t AFIHWA sarcolemmad] EFE FI
ischemic cellol tigFe] Z¢oleo] Eo] it AAF&A calcium paradoxe Zgol2°] gl &

dNow AQagslezn oW 4 JI1, oxygen-derived free radicalsell 1% oxygen paradox=

free-radical scavengersol 2]3ta] wWxlg 4= Qi)
olg e ABREAES ABFA BFA) 4R & WD BFEUVE NPHEE o=FE
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AARESE B Asted Gelsfobe AT 2).
() &e Axel $400 B2 olix 402 A9 5714 GAE Sabed 488 Faig o
s9
(2) 220182 Juis A717] Aste] SEF A ABRE APt
(B) Age a7t LAY o148 4 WA WS shAA U Yrine ey

(4) glutamates} 2& 714 FFotel AU 3714 oluix Gue wo
(5) witelel pHE A7 AA 239 452 YL 7o) &4 9 GA1SL A9

2 2(50mmHgols}) A Bgd we %8 w8

(7) &7
tt.
(8) #Fde 258 TR 28 YAl EY &xs EHHoR

Table 1. Component definitions of reperfusion injury

Postischemic contractile dysfunction or metabolic abnormalities

Reperfusion arrhythmias

Postischemic microvascular obstruction or compression leading to reduced reperfusion or failed
reperfusion(no-reflow phenomenon) -

Death of myocytes that still were viable at the initiation of reperfusion, i.e., lethal reperfusion
injury

Accelerated cellular disintegration(contraction band necrosis)

Weekenmg of myocardial infarct or scar by a deleterious aspect of reperfusion, e.g., hemorrhage

Table 2. Principles of reperfusion modification

Principle Method
Provide oxygen Blood(Hct 20 to 30%)
Lower energy demand Cardioplegia(KCI)
Optimize metabolic rate Normothermia(377¢)
Reduce calcium influx Chelation(CPD)
Reverse acidosis Buffer(THAM)
Avoid edema Hyperosmolarity (360mOsm)

Low pressure(50mmHg)

Replenish substrate Glutamate (26mM)




A A Al H 1 & (Heart, Heart-lung preparation)

Feld) FrA
s M

Az Byl E HA} JUER S AZD 7 FrlelHo W el Az 1z=1 Uk
70l o] At oW MFlME TR ARA REHAT BEY A7vt &L AY

H3 Qed ZA F/AAE AR 4 Sith,

A5 9 donorZ RE} A%, #, 2, AR, ARSE =)o) 23t multiple organ pro-
curemento] w ¥ wrdolt}. zt A MAYDY 43 WPF FHE olF 2 oo wz} & A7l
2 oHx gn 53 F7S g3k 71EHA BA9 RAFH 27 BEWe] sfEsel Bag A
o]t}

sxR= 84 7 AVIREVNHE B8 AFAAA distant organ procurement & < 3HA
o =M donor pool® Edlx Zeolth EF HLA matchings B 3st7A st grafte] AEES T
A 4% d& Relth

o, oo

Alxte| EZ(heart preservation)

Stanford group(1962)& 7H41A2 cold saline EHYZY L2 74 RET Ty Aol Al
Pated Hxeo A¥H AT 7I1SHAT.

A4 Ao pEHEoz s RUsE o e WHe coldstorageo]th A7inzo A
& whge x.2 (hypothermia)olth A&& 2719 Wite T8 FaAUH.

oA FEQAE FHodsbre] :zh lactate production, % A7) BRESe] AAs AgArh
A ko] Xl‘a“ﬂ vl 24he ZojA 1 oA F EMEAL st

gae geold HRREA] oH2Aolgk e vk 2y M= A AR EE 23
31A] ?%9—?—431 st} cardioplegic solutiong &3t RE] AZHT= Aol ZwEdct 19|
oel7}x] kA So] BEAIZME AFsEH AAvt dEol wIHAT N S hAIAA EFHE e}
WEsd BEZE ARz EA7A 2041 BEA AFH qEe AFAE dd cold
storage® & AW E Hrste A€ A7AAM deHE persled 1000ml cold crystalloid K
cardioplegic solutiong thE@el FAdch o5 A4S A A8l sterile plastic bagol @<l por-
table ice chestol goly AFrE3lE Holth

=

Jeevanandam(1992) 52 4ol A Uiversity of Wisconsin(UW) solution& cardlopleglai Z3]
sm pe gAdoz 3N WZAARASW crystalloid cardioplegic solution®l B3t 2314
i stdrt olse AFHoF 1043 BEM AHEHA AlAp &d] UW solutione] &%
3 34T

e Adx d7E »¥ autoperfuson(A7HEFH) &= 24417t 2Z(Rogicsek 1985), aut-
operfused multiorgan preparation® 2 2443t 2.E(Chien 1991), ¥®¥ Euro-Collins &4 uF9
allopurinol FoJ(Bando 1988)5¢ HioA #& 2HE el ek o

pe
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AMEH R HEZE(heart-lung and lung preservation )

1. PULMONARY ARTERY FLUSH %

ARESR A 7Hg &3] AF2FE whgolt), o] uhH e 7iokaly 27t S

A EEHA U 9o 2ok s (ud & *Jqlzé"—‘,‘% A&y, sty = s A
wel HRE A E]—% cardioplegic solutiong& F3te] 414& A= A7t} Prostaglandin El,
prostacycling& @53 & #HF9] Euro-Collins solution, 60ml /kg, < #AE9g, 20mmHg, ©]
32 #AFIoh O iﬂ AAste] 22 WzhgA&o] @l RES HE ga BYAAAAN 7
@ A48 Frh(Wallork 1987, Baldwin 1987, Haverich 1990). Wallork(1987, 1990)5-& Pap-
worth solution(albumin, mannitol, prostacyclin, heparins-< 53 Ringer &€9)o.2 Hlas3s
AT A2 Yoz T Aske LT

Wheeldon(1988) 5+ Papworth solution®. 2 #H#&s1 prostacycling 53t & W7} saline

o] ©7} Eutectoid coohng°lr1}“ Bt YAYOR A BESYT o MHe des A}
o] 2l

&34 92 ALE FA%E Aoz Belohn LxzUo AFsm, 450 A 3

At

Wang(1990) 52 4 olA] UW solution, ¥ o= Papworth solutiono] Z#dolqitln sk},
Naka(1991)5& A dol A Belzer(UW) solution® & #H #5531 2447+ B st F£8L g3
sdtHev ArES 98 £+ oy Y. # Stanford group(1984) 9l & crystalloid sol-

ution(K 30mEq /L, mannitol5-& &%) 02 A4HE BEF 5 4T e Ad2d] 547 HE3}e]
o]2l& 3 A3} ischemic lung 1njury7} Bt g d¥gHos A& o)lERE BE
A%l AMgEe &l AR Wz A = AT

A¥H oz Euro-Collins(EC), modlfled Euro-Collins(MEC) solutionS-& A48l 5—6A|7F R
Eol AF3 b2l 217} ok Reperfusion injury ¥ pulmonary vasoconstrictionS-S s} 72 s}
7] $18} PGI2, prostacyclin, Iloprost (Klepetko 1989), superoxide dismutase(Cremer 1989), pla-
telet activation factor(PAF) antagonist(Qayumi 1990, Wahlers 1992) =& HArsld o

Flush &3} g &dg gelsle 9= AW Starkey(1986) S& MECS extracellular
solution, Wheeldon(1988) 52 Papworth solution® saline® = st th. Reperfusion injurys %
BEste] A, AEAAG Z7), @9 FR 2rlme 4oz}, PAFE reperfusion injuryob
do] A& Zez AAEs FauRde] 2}, 7RSSR MERESS do it =3 oxy-
gen free radicalsE 44+sta complement activationg A)ZIth. Prostaglandin® & #8 33| A
A BFEde] n2) B¥IEE molF

T BB A, lysosomese] A BS5 o] zgo]

A 71E IO 4-6A3 AR HEo] U4A W HFHO T slssirh ey o]A Do)
oxygenation®] 3r4, lung water content, % PVR.J 78 A7Isol s 27 glema o
€ MAHste ot $4¢ EEWo 27w HLA T Wodstael HAYAAS 94 F7}A| 2]
H83lmg AYALS 124 7t0] Ao g oA o%‘(extended preservation) ¥ a7} gt}

Cooper(1992) 52 low-potassium and dextran 40(LPD) solution®.& 12417 BEst] 22 A
#HE Fen EC solution®t} 3ttt 319 tH(Cooper 1989).

Dextran 40= #o]2 & reperfusiond] 2]} WA s}l= microvascular flowZdol & 7 AH3ich o))
F 9 A o2 7] @] systemic blood supply7} 275 A S o] 2] 7] A microcircular col-
laterals®] EHFE /A XFE Sk



Aol de AHEH
2 g8 59

o2
271 S e low-

AA 2 Euro-Collins &9 7S high-poatassium(intracellular) solutionE ¢
7 ok a3y =2 K w55 7283 pulmonary vasospasm2 do7le=
ALt e MESAo] F7Hdn ot wepd Boh AFdE REAT
potassium solutiono] £& Aoz AzZtHAT)

Fujimura(1987) S& extracellular solutionse] Bt} 94§ #HrZaxg wdy 3yd.
Cadaver?] #H& Al%E 1A17tol A3t MECZ flushingsta 4A17F QAR EFF o] P& o
o Axg dAde AEFEax Itk (Egan 1991).

2. DONOR CORE COOLING(DCC)

Harefield groupolA 7}4 2& A¥E 71D th 9 7tsete nEdol, AA7e e st
Ao, #HA o] vent catheterE& 4tlste] cardiopulmonary bypass® 413 8tth, donor& 15C
7z FEAA AL, S AFHE AAS 49 cold bloodel @74 BEFT) ol o R SAITE
BZE E o]ddled 22L& AAE BY}(Yacoub 1989, Ladowski 1984, Haverich 1985).

A¥H o 2= leukocyte depletion(LD)S W-&3dke] 12412 & (Pillai 1990), superoxide dis-
mutase(SOD), LD9} SODE #H7tsled 12417 E.&(Reitz 1991), isoproterenole] 7} Kontos
1987)5 o2 £& ZHE BITh

3. AUTOPERFUSED WORKING HEART—LUNG

A7} 5EAA & 100cm Eolol donor B g H& AYMG £ w27 A EHI R &
278ted (75mmHg A=l 4ol 1hg) el FAg FFIT S FUBFE preload,
AZAYF 2 stroke volumeo] Hr} HE B9 432 4k 80%, CO: 10%9 @728 TF8
o PEEP& 5ScmH 202 3t} 3E2E Aues F4A29 A L&Ak F{AA sterile pla-
stic bagell Hol EZA A FJA4Ate] HEFTE o] WHow 4-6A17 ATIAFE F& A FH
< WAtk Hardesty 1987).
Autoperfusion {2 A& o2 oA#7}A t}
59 flushd& AMHEste] dgae Ed3

Hrt.

Fet AR} o] FolA T gk @Ale DCC W o
wEo] Zhsste 9AY 7] H5e| A ol

:120

Autoperfusion H< thi A ot A
Qth, o]AL AFZAE gdsiA & 4 U3 donor EAHFIF ASET= ]
o] 7bgdtelele 7l wlE Y Aot} Autoperfused 4 # = denervationel] wWg o]
monary vasoconstriction ©] Z#l7} ¥ i ¢lthHKontos 1987, Mashburn 1989).

He AZRT wa FH3tsE7] 484 o)= complement activation, transpulmonary leu-
kosequestration, platelet aggregationSo] ¥<lolgtar ok (Miyamoto 1987, 1988).

Isoproterenol(Kontos 1987), leukocyte depletion(Naka 1989), indomethacin{Kaplan 1990),
prostaglandin El1(Miyamoto 1988)5 & H & E& #HIlsle £ 288 249

# Chien(1991)5-2 A& A autoperfusion multiorgan preparationS AF&3le] Zlo] &

S uHolgt: TE A 323 hibernation induction triggerE A7}slA] 33X HBFF H o)

23 A3E YRS

B =)
ok ofy

& re

& =

Ao Wzbaeo A v 58S @ Adch v reperfusion injuryE £3lsts whgko



d77 4o Rez AAHY. HE extracellular solution® 2 #Fale Zol A7 B
% reperfusion injury®] €312 ¢8 22 w=8o] g FHr}. Autoperfusion

dAstd 2 EFE AHEe BA dof slen A wyoez Adsie

E=F dFsor & Relth. Autoperfusion WM reperfusion injurys A3 A7 He

o o i @



713 =] A=9o] AL ErA 37}
(Radiological Evaluation of Bronchlectasis)

SECEEARE]
S

7NBAGEE BAANA PARAEH Foo] BRe e 28 &4E 7189 9%, e 2
HE Betgozn AR NadIoRA iy HAleed T AUAY o¥e Fe3 A
52 8 A% o= F98 HAZY AAA AT A A =
1924 Sicards°] Lipiodol olgte ZQAE AR&std 71#x %% % (Bronchography

olgf 2V whAMAEHA HAlZE 2 F4lol Hol gt

PR Z 7NAAGGFo] Ad4E B dAH WAREH HAle dedFh X-Adolm a% ¢
A FRE A8 HARE 718A 29 AAsEFEG(CT)ol A, 7AA2FdEL oY
A5E 7] Ax]sﬂ»xg—%g Zetoll “gold standard”7} ®i 1o}, 1982d Naidich 5°]¥ CTe 71&

A&gE Add F84L 7l oldz CTe AEHer 1O F43e Aol /A=Y HIZde 7]
i ok 78R GAFe] deFF XA, 7jEAzGE, 283 CTAe &

il
>
i
o

3 2
Ash b gabbRs) PANSA Audwosds) 384 % 49We R¥sm, gos 71w
4z 99 AP BE % Feho Aol F sle gl

C

=4
) =XM

He
Ofok

GeFF XA A ¥de @4d 7184 F99 G5l o3 s 71aAYe] FEHAA “tra-
m-line” ¥4, 71#A #HEH Fdo] dom, &= 7]47‘] A o] Wtz airfluid level & zte @
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(Pathogenesis of the pneumothorax)
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AeE ot gvrHoz gug 799 /18 ¥Ha
We $98 A7 AY gk
279 Fo7 AQe FR S40E, AW, AE, AF iatrogenicdHA SBHo2 WY
$7} B3 Bolahll Adoht Bt 97 39 3d dA%elN B4HE FE A
FH70 3719 fUe FUAN 31 AR, AV Fuo] wek FIYNA R e
HEe) AHr¥E, FEY IEEVL 52902 90 BEiE A5 AXE agn

e U9 &4 ¥4z A4 Solrke
£ 7100 KU o3 AelN Foz

)

o

Futzere H ok Fwel ehA(elastic recoil) 2 ® WAE FHoln, FRC(functional residual
capacity)ollA iy Yoz, FA2 &0z $58E 84 Wed 9% &—3~—5cmH.09
Sol "ok F7) Aoy F¥o] 2oz S dAEVE FHE US ¢l FUkshy
371 Nole F973 & ZAsA @0 FU44L gravitational gradient &l dependent
3 RE Fugde] AR ¢ Huh FHAUY Xl ©E ¢¥Alol= transpulmonary pre-
ssure x}olE WAPA|F]aL o] AlolE JHH 2T

H od

He dhoz FHERYe FUAYET 4 Erh wEA HEZSS Fog JiEo] JdvH Ax
W 2717 e E §EHo 7Fe] ZAHER VFS HAEe ZHgolrh HultHe] 80
cmH:0 Ax2 A dxs Fd950] 3717k 73R Aol $25 1 o)A o] interlobar septa
g 33 SARE FYHE A5 7E, Uiy 71Fo] AR st ¢ERPEE {FYHT
subpleural blebo] FA4H 1 gfE=o] 7|F& FAPs = St

2 3712 MES

oM E FH72L Sdde= B F7I7F givh ukstd FAXA e F3UIYS HS
w@r] w&olrh zAo FriYe IN HHWE Gasdel 7M. BE PCO: 45mmHg, PO:
40mmHg, PN. 560mmHgel3 % Gas¢}®& 645mmHgolth. ol t71$H(700~713mmHg) 7 ¥]x
7 Aok 71FA F9AW B2le t7Igtel SARIER F Gas E A7 A Feo] BT

Holso DiXlE S

Gas7h #4702 $999 sl& sigsz §2& FRCIA ARaA frh, Bt 229 Gasr}
Fagel fdsel gl AAePER FHFRe FHL F742HE 59 Gas volume e
Adl g Auzt BRelm F4W §%e FsbdRelth /1L VC(vital capacity), TLC(total



lung capacity), FRC® FA4E F4Wsla diffusing capacity®e Z4¥® o) expiratory flow rates
Hgd H9 F7Hd recoil2 4 FEth LAY Il F ¥l gravitational gra-
dient £42 %99 )] EXe SAP.

7189 gas exchangeo] Wd Ex= €E HY perfusionPxol wet tad Igd 9
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#H g NFe ¥ny F A9 F oy, ¥ FFo| e BRI A JFAE 4 vl
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A = ¥ 838 4 AEE dJ9 B4 Axd g g2 HrEol de e Hel gAdol
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71 olgt 4o &4¢lo]l Aoz AAHE FEE UEE F Uvh, &49)
Agolt B4 22 BEAAH B, 38, 4, FE o 4 T
B 19919 74R]) A7 @S 547 & 7% @'?‘}—é— 9?"“)” % A= 121801R ©)F Al
ol g A-e 128, E/3e olg F$ 958, FJol

AANFLE 3 X—4 #9EeE dUdg &7 Q’ ¢l¥ 7 $E primary spontaneous pne-
umothoraxe} 3tz UL 7 —’F All‘\: 7Z$-E secondary spontaneous pneumothrax} 3t=d
Azp7F A Ge AA7F 42685 224 e A7 151892 AEFS Age 549
2 71¢] "4 # 7} blebst bullae -ﬂr o)1}, Secondary spontaneous pneumothorax®] F8 AUl
2 COPD, 71#A #4], #d 2, # £ stsA dHEod HAsd AdR3s, 2AEH )¢5l
o5, A zte] ZH$-+= COPD 1694, #H éﬁﬁ 1018, #l §%F 24, ¢ 24, muscular dystrophy
18 AT A2 71FL 0El A s =E REHIF A4E J)Feldn F47F Aot HA=
XNE5§ gAFGon MEFdtd AFET Al A ol

Catamenial 7] §2 endometriosisE 713 Fd o zle] 2 A3le o]3= subpleural endometrial les-
iono]t} genital tract-& §3 F7I7F B4 AR AERE EdlY FUHAUE FUHEEN &
e ia=uN ‘

MAo} 71§ AE AL 2a1E 9 5 &F )¢ =L transpulmonary pressure® ¥ 7} Z+E 5 o]
718¢] A= Ed, 55 4golAE transpulmonary pressue 80cmH:0 o]l # 9] stde
28 4= QA A Aol transpulmonary pressures 40cmH:0 F o)y Ad A= 100cmH-0
E AeEe B9E el 45 Y992 Y, Fdolt meconiumC ZRE oE 71H®A H
H Ze FE giolrr.

Iatrogenic 71§42 §%7 HA, §% A%, 719X 23 transbronchial biopsy®1} 73 %
HAAW Fo g RusFen ol F4 fxe &40 43 grlel FH FEo &
¢lo] ®t} Mechanical ventilation?, closed chest A#HAME T &Zozw 7jFo] dwag =
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2&d o]¥ barotraumazl €919l ASrt wrh, AZsl AW Arwe] RSB 7| @7}]‘3 &
Lol 71Fe] BHY 5 Yud Azt FLoME HZa FU 4w ASU) 33, FEoht
A7t el St 54 Ao barotraumagl A97) 48 A
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TEY MAF0i2%(Observation & High oxygen therapy)
B gEo 100%42F Fostd Ay diBqdo]l Auyoes woly 27 o
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3NE4E AN 482 B

Lol

_cTrl-‘

3 Ror FPASHT 4RE B
el £22 F 4 Utk =8 DAVIEA &7 AN2A Zv) A a9y gudos
FERT ZnHolx Bath BAAAE BE A2 FHIHE Wam Ao

dor (g1
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g RBHoE solt WD FRX-A N4 20% oo JF, ARANF S A

378
A%, Wi el WRel ASA e, dFayoly Hewed AV QS HH AlEgn. Faa
#e] AAE FFX-A AR Ydehd 71§ fXd wegt thE F o By FAede] A3
Ee A4St AA T o] ¥ vgd AReFol A Reoln UFF *"“ﬂr A7t 4
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ut2] ¥ (Dissection method)o] glom walHo] F2 ol&H 1T Y}

FHAAFE underwater seal & JAsted v Heimlich valveE AFgAld= AL g
I QY EYXNEE 7HsE & ok

2) O|X}2tX|X| ZH(Definitive treatment)
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A, 5. o & HVIEV FRX-A ARG 898 +# dE 71E, 6 8F e 5FFY #HE
& FUE 71E, 7. 7189 V1Y e 234 AER SolMe 71EE @Xsa 6 ofdy A
2ol Y= AEE stofof ot Y] WAEF AR 71FFH FVHE) ALHe AZH7IF
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a. 7H&=(Thoractomy)

714 pEgos PalgAn Yt PPos FAH BAHE Bl 27429 AJsE Wi
AANE B mebd o o] 2k A "o v e, H7|EAAE, dREEAE, ¥
AAeD AAGZ2ER) AP = Qo). dutF oz dx b 2A7F SR HE2EA
£& A3stE Zo] BEoH oAXAVIF A W ue} Feyeo] gl A" AJA
A HEo 5RFAES AJPste YL WAEAET EE AFewoezx: 5947 Ny #F
& F2E & o Azzg 5948 7248 F& 71AF 59734 (Mechanical pleurodesis), Tet-
racycline®]y Talcum powderZ Al 3t= 31838 L 9hf-3M&(Chemical pleurodesis)? W& %5ut
A A% (Pleurectomy) 58 AAE 71 Aok 7MFE9] AMde By AFEY 254NN
(Postero-lateral thoracotomy)e] ©] &= 71§92 dUAHE HAVIEE g F2 ey 32 A
MHozx AN 4 evnz HNB LAy M(Transaxillary mini-thoracotomy)® o] o] &%
o} d2AHdAF = S FIHE /N (Median sternotomy) 2 A A g},

2
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b. 8l8tM =8tFEM=(Chemical pleurodesis)
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ok, vl 2 w2 150l At AZ8S Ro Tyt ofFn fdelHE HAUt Hol Yo
22 AfFey 2o g3 a9 gle Aoz AU

o|&8t x| 2% (Thoracoscopic management)
FA7AL ol He AMAeE AdEE HAE FAE F dod 59pAES AIY & e
Aol o] HZ A ZAFE W] AFstudrt. fEFEdd vt #Fxpe FEo] wER v]&A}
4g Zngih gy FAEE £ AokE A7) 3t AMnHE stoo st B
£ 53 e 2-3709 HL HAHAE ¢ o] &3A oz AR e] 4
Ao vlety w8 AL A EAHol ALF UL Tunnel viewo|B2 £2HA gow
HAE Zohle 2A9 ol A A=Y 7edd AFEESE Fudch

b E737AA 383 52822 (Thoracoscopic chemical pleurodesis)

7722 Talcum powderit} TetracyclineS Fodls HEHQ whioz WA R A&ka)
A elE EXTE 5 e FMo] Aol FBL Bt Fojst: PPETE 2L 43S vehdd,
ARIE= WAy Hol glomg 4AE Wy Hnh e WUy

£ 794 95 FV/EE 1 FF9 E3}E wole wel AUtk

L}, 742 @A < (Thoracoscopic resection)



FAEE B3l AdHe HAE AAse olck, dntd oz Hr|Er 7|F9 ddolE=
2 electric cautery ¥ laser resectxon(ND—-YAG““ CO: laser) 0.2 H7|XE AAZT B
71HEE e B8 ol Yot
2 Uy Hrlx e vt 3VIRE B4 T8l viXgoln F/RFE0 RUdaE A"
HzHNM oAl F71HFEC] He F71 o) 4F&0l 70-80%F =2 AAEY 2 F2HE F
3t Staplert} Clips el /g2 Heo REHAE0] 7teA Hol 433 adE & Aoz y7H
ot} Zejy 2 HHE F47F £l Ze IARE AYstd HEud A AldgE -JE
71 & oot Ho|t},

ot F47AA AA¢ 2 =9-§&<(Thoracoscopic resection & pleurodesis) 7] F9H&
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7159 AENE YAHOE BHY, NFE VaSold, FRAED FRUYBEL AAs,
AR AR FAE AR AAGAY Aol FEAS
FH WL Agstelor Gk AEAY AFEo) FUT ARG Zolent FLEE o
Bxol Huol wan ugd 52 Fol ol BF MFES WAt You 1 Yy
Fg 71skedor el



