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=Abstract=
Open Heart Surgery: Clinical Analysis of 180 Cases

Myung Hoon Na, M.D.*, Jong Bas Sun, M.D.*, Jung Chul Lim, M.D.*,
Tack Hee Jang, M.D.*, Han Gu Do, M.D.*, Bong Ja Shin**, Hee Seong Kwak**,
Young Shin Kim**, Yung Lae Cho, M.D.**, Kyoung Cheun Lee, M.D.***,
Hee Jong Baik, M.D.", Sang Rock Cho, M.D.”", Jae Won Lee, M.D.”"", Kwang Phil Ahn, M.D.""""

Between Feb. 1990 and Aug. 1993, 180 cases of the open heart surgery were performed under car-
diopulmonary bypass in the Department of Thoracic & Cardiovascular surgery, Gil General Hospital.

There were 83 cases with congenital heart diseases (CHD) and 97 cases with acquired heart diseases
(AHD). The CHD consisted of 78 acyanotic(mortality: 3.8 %) and 5 cyanotic cases with heart anoma-
ly (mortality: 1 case). The AHD were 97 cases, which contained 53 valvular, 27 ischemic heart dis-
eases, 10 aortic diseases, 5 cases with myxoma, 1 case with post-infarct VSD, and | case with removal
of infected pacing wire in right ventricle.

In the 53 valvular heart diseases. there were 45 cases with valve replacement(MVR 27, AVR 9,
MVR + AVR 9) and 8 cases with valvuloplasty. The number of the implanted prosthetic valves were
53. In M VR, 25 St. Jude, 6 Sorin, 3 Carpentier-Edward and 2 Intact medical valves were used. In aor-
tic position, 13 St. Jude, 3 Sorin and 1 Intact medical valves were applied. The operative mortality

was 5.6 % (3/53).
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The annuloplasty applying artificial ring was performed in 17 patients(4 cases associated with
MVR) and the number of the implanted ring was 19, which included 14 Duran ring (10 mitral, 4 tri-

cuspid) and 5 Carpentier ring (3 mitral, 2 tricuspid).

In the 27 ischemic heart diseases, there were 9 cases with left main coronary artery lesions, 7 one
vessel, 5 two vessels, and 6 three vessels. Average number of anastomosis was 2.8 per patient. The op-

erative mortality was 14.3 % (4/27).

Among the 10 patients with aortic diseases, 7 cases were aortic dissection (type A: 5, type B: 2) and
3 cases were descending thoracic aortic aneurysm. The operative motality occurred in 3 cases.
The overall mortality and the operative mortality of congenital and acquired heart disease was 7.8

%, 4.8 % and 10.4 %, respectively.

(Korean J Thoracic Cardiovas Surg 1994;27:460-71)
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2. Analysis
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QA FoAH Y FHFAAME 1990 29 HAHF
< B SR 3 4 FAdF @Rl A R S
218k o2l 19931 84 7A d 670 <k 180 4 A
44 9 FAA AR dal AAEe Adst
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1. A

A A AL vl FA2E 7949, A7 101 A2 of =}
7} wokom, =iy Bx = oA T5A7EA] okl
on, 1Amute] 1537} 91, 7040} Ade] 39 e
), 10 kg 7]k 252 it} (Table 1).

AR S 8338, FAAAZL 9744 AA
A Al g 8383 nj g FekxE TR Eold e, ANE
L sejolgdar, FHA AAZEE 978 9lglth(Table 2).

2] o 49 BT o Membrane 302
Ahgsheet.

ARG AGAA 15 (FANE AHgalon,
Qo) AR AL A APAGL 4:19) W E Aol
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=% sgen AAAY f4% 10mEq/L7} HE% 24

Table 1. Age Distribution of OHS (1990. 2~ 1993. 8)
Age Congenital Acquired Total
4mo~12mo 17
1 yr~5yr 27
6~10 8
11~20 8 5
21~30 7 13
31~40 11 i1
41~50 4 11
51~60 1 34
61~70 20
71~80 3
Total 83 97 180
s}t

TEFY ATEIE A TS £ HA1ZQ AL
w3}, Blanket & o]£% W2 2 Ice slushSl} Cold sal-
ine & o] &% a7y T3 A 20~30% vwich FA}
L) o 7 Zodz‘ﬂ. A]ﬂx]o_q {5} 11 ‘:]141]_4 53 u}
W3} R AlA Lstol A A BE Y AAYNES B}
Hol A x|l o] o) A PF-F AP g Warm Surgery HH
LB AFELE AR e E Ytk

AR A N2 o T kA Zko] F-> A=l 79 Crys-
talloid Cardioplegia& o83} ovt, o) 5= xpcha] 7o)
1 Afe s iz AR AN S 4:19] v &2 42 ¥
N A 2| Y& AHE-s}d T}

J

AlZ x| o] Fojubr]-& £=8) A (Antegrade) 2 A
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Table 2. Classification & Surgical Mortality of OHS
(1990. 2~ 1993. 8)
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Table 4. Surgery of CHD-Acyanotic & Cyanotic
(1990. 2~1993. 8)

. ~ Group case: -Mortality (%) Disease Cases: Mortality (%)
Congemtal Acyanotlc 78 3( 3.8) Acyanotic
Cyanotic 5 1 PDA 1
Subtotal 83 4(48) VSD o2
Isolated 30
Acquired Valvulér 53 3( 5.6) VSD + PDA 6
Ische.mlc 27 4(14.3) VSD + DCRV
Aortic 10 3(30.0) ASD 34
Myxloma 3 Isolated 26
Postinfarct VSD - 1 P-AVSD 2
Infected pacing wire removal 1 ASD + PS 2
Subtotal 97 10(10.4) PAPVR 1
Total 180 14( 7.8) PAPVR + Cotriatriatum 1
ASD + MVP 2
VSD: Ventricular Septal Defect DORYV 3 1
Ruptured sinus of Valsalva 1
Coronary A-V fistula 1
Table 3. Type of Oxygenator _I_V_(E }rftfrfl?fl?'j _________________ IA 7777777 o
Oxygenatr No Subtotal 78 3(3.8)
Membrane Al COBE CML 114 Cyanotic
Ao} COBE VPCML 28
Bubble Aal Bently 4 ASD + VSD + RV Hypoplasia 1
COBE OPTF 1011 13 TAPVR 1
COBE OPTIF 101 12 SV+PA + PDA +ASD 1
V+ ASD + . 1
Total 180 S AS PS + Lt.SVC 1
Subtotal 5 1
Total 83 4(4.8)

T Abgo] WA AHgHA hebzh 1993 49 HE 8
7iA AN £ ARAN G A48 JHA A% B
F-4 (Continuous Retrograde Warm Blood Cardioplegia)
& AH4-% Warm Surgery 2 A3 811},

HAA Vent= F2 fAHEAY o AMSFA S T3
Aastg e, FAA H P2 AEI A= gk

1) ME Y HIFZAMZ (Table 4)

FWF NEZ(PDA)L o]v] Al FHAA Ao
NN &= e AWkt

ﬂ“&%ﬁ@M(ASDMV‘]ﬂ by dNe F=

£ ol g3t ow, u| Ak FAVF Aok AdEE A ¢
°ﬂ 35 A& NFES B3l IR Qe F
12#). A& B3 Al A Eo] e, 2
&0 AV FF A4 30T THE Aol A
35 o] 43t THEEE st FEANSAAELR
23 74 Mitral Cleft)e] 9= 7-F-oll= Cleft Repair

=2 AzxH

CHD : congenital heart disease, PDA:patent ductus arteriosus, VSD:
ventricular septal defect, DCRV:double chamber of right ventricle,
ASD:atrial septal defect, P-AVSD:partial atrioventricular septal defect,
PS :pulmonary stenosis, PAPVR:partial anomalous pulmonary venous
return, MVP, mitral valvular prolapse, DORV:double outlet of right
ventricle, IVC:inferior vena cava, TAPVR:total anomalous pulmonary
venous return, PA:pulmonary atresia, IVS:intact ventricular septum,
SV :single ventricle, SVC:superior vena cava

s on, SRgFOI 22 A UFo] A
ek EZo] gle] df77} e A7+ Kay &
4] ¥ Carpentier ringe}*} Duran ring2- o] 8-3h iﬂ“—}
AYes st od dA5dd 2] Fat=l] =
e #ENES Hastact
AN FAAE (VSD)el| 4] o] o} F 2hE A Sl &
£EFE s, o] AV Ae] Azt fE
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¥ 2o] Fukg o7 A4
1H M= vl F 2528 5L 53] AAY F Goretex
IR PAHARER S AlYstdn. FRAINE
% (PDA)e] F1hd A FelX= Alsl7] 7H5Ael PDAE
2tel gk & Al 7] 7HEF SAlo) A A% VSDE o 45k
o}

FHEH 44 714)%5 (DORV)E 3#H7F ddded
VSD 9} Aorta Aol Baffle & tje] HAAFZ22 5 BT
o] F9lom, restricted VSD Q! 28] VSD & & &4}u}lo
2 FEAA 3 yldl F Baffle & it}

o595 5}d (Ruptured Sinus of Valsalva)e $-
o A Ao g MNEE gl $ER TR/ Dac-
ron L5 o] 4-3te sl A3t ¢AWES 7= B3k
o}

slo) A = o] 3] = (IVC interruption)&- 131 2 A 2)<-3A
21 (20 C) 3ol A Aol A Bl AN o7 Fo g HAE
7¥eted =l Smm FAS] el o5 =3 glsd w9
T-& AARF F A7MAIGEHA S 0] 831 On-lay patch &
Al st

ARAA BAFA = Z (Coronary A-V Fistula) o &l 234)
5 ofz}2 ey uljokol A Streptococcus viridans7} ul) o=

& ARsic. $AASER

0-1 )\J__‘(_g:_

2 #5 FRAEHe] lemolA o2 FAE o glulen,

= Ff{ag ol A A Abste] HAluke] 9 S

22 et gl e, Aol AT

o= %—él%( egetatlon)°l AT FE2 AN

TFH o FA1Eo] olo] 2% B-3o] ojgicha HdE]e]

AlulEAe gy FHAHea] vloe g AP Ean e
Pledgets & W &5-8-§22 o 43t}

2) ME AL HME (Table 4)

ARA A2 548 gk ASD + VSD + RV hypo-
plasia+= RV hypoplasia ol &3] Y Fo] Tuty] A$-Z
TFEiZAt A4 vid= 9o LADF AR # &
Aol sl Zlo) ohe} e 7hdlE AR S =
2 A1 o] 2k, &3 A (WK, trabeculation)o] A
& g o] 9lA] WL YFRJY F2E T U ed,

+AA 225 F3ith ASDE 13 B3, VSD+& £9
23S A8 g ¥ Infundibulectomy 2 $A14 §&2 &

< 283 A5 g4 A8 AT G EHSE o 5
Ay eg At

Z 9| A} W 35| AL (TAPVR) 138+ Supracardiac type
o]9l2.n}, Common venous chamber &} $-A18} 2lo]dl] g
A 32 A3’ F Aberrent ascending branch & 2 23}

YR E 5
HaisE 1800l CHEF @ AMX DE
Table 5. Surgery of VHD-Valve Replacement
(1990. 2~1993. 8)
Operation Cases . Mortality
MVR 27 |
MVR + TAP 6
MVR + AVP 2 1
MVR + AVP + TAP i
AVR
MVR + AVR 9 1
MVR + AVR + TAP 3
Total 45 3(6.6)

VHD :valvular heart disease, M VP :mitral valvular replacement, TAP:
tricuspid annuloplasty, AVP:aortic valvuloplasty, AVR :aortic valvular
replacement

At
SV+PA +PAD+ ASD 18+ SVCE 92 #H 50|
AAsla AYE H= 3115“-‘1 o2 dAFslgen, ASD

= 05cmAEE YA FE Hemi-Fontans2] 3 A138l9]

£

PA+IVSE #l59e] W&o] £33l PDAE lig-
ation &+ 3 Central shunt & A] 8 3}¢ic}.

SV+ASD+PS+Lt. SVCE& #5919 vgo] K3l
tha sdeds]o] Fontan$4-& A8tk a3 A4
Z5 02 Abslgdct.

3) MM A=

974 % Hetalsto] 539, s|¥A AlAgo] 274, HF
A gto] 102, HFo) Sail, ATAY Foll A7 AMF
2 74 &2 (Post-infanct VSD)o] 13, 7+ % pacing wire &
AAsEA oA A 7971 18 sl

1. HESH(E 5)

#erA g 539 % wehg Xt

A¥ e 8alolA Alf kst B % | 5He 4581 5 T
HE A7 A9t 2780w, @ Fho] 99, &
233} of 5 9] o] FahutA] Fo] 9] glr}

62l 4] MVR 3} 37 AP A28, 28 A o 5
BAHESS, 2= 1E A FHE“—HF*J% SR i
Ayt o, ol FRnABee & AatF 3 l W A
B e WAt B ‘ﬂ‘*zﬂr Hag Ay a4y

=

9 RO %01]“ Kay ¥ DeVegaE’%—‘*} Duran
ring Y= Capentier ring & A48} t}.
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o
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Table 6. Implanted artificial valves(1990. 2~ 1993. 8) Table 8. Implanted artificial ring (1990. 2~1993. 8)
Operation Operation
Valve T Total ing T Total
alve 1ype MAP TAP ota Ring Type MAP TAP ola

St. Jude 25 13 38 Duran ring 10 4 14

Sorin 6 3 9 Carpentier ring 3 2 5

C-E 3 3 Total 13 6 19

Intact 2 1 3 -
- MAP : Mitral nnuloplasty, TAP: tricuspid annuloplasty.

* 3 cases :associated with MVR

Total 36 17 53

C—E:Carpentier-Edward

Table 7. Surgery of VHD-Mitral valve repair (1990. 2~ 1993. 8)

* | case:associated with MVR

Table 9. CABG in Ischemic Heart Disease (1990. 2~ 1993. 8)

Operation Cases Mortality ) Diagnosis Cases Mortality (%)
MAP 6* Lt. Main 9* 1
MVP +MAP 1 One Vessel Disease 7
MVP + MAP + TAP 2 Two Vessel Disease 5 1
OMC + MAP + TAP 1 Three Vessel Disease 6 2
OMC + MAP + MVP + TAP 1 Total 27 4(14.3%)
MAP + Chordae shortening 1 — —
MAP + Chordae elongation 1 * Assoc.ia[ed w1:Ih LV aneurysmectomy 1
_— - —_— * Associated with MVR 1
Total 13 0

VHD :valvular heart disease, M VP:Mitral valvuloplasty, MAP: Mitral
annuloplasty, TAP:tricuspid annuloplasty, OMC :open mitral commis-

surotomy
* Associated ¢ ASD 2 Cases, ¢ VSD 1 Csae, ¢ Myxoma 2 Cases

7} 384 (MVR 2531, AVR 133), Sorin2te] 98] (MVR
6, AVR 3), A 22 7ute] 7%+ Intact 23 #HY4(MVR
2, AVR 1) 2 Carpentier-Edward gt=}o] z}z} 34 A}-8-%
g1t} (Table 6).

AA zAD2e oJAlS & ofA] 3u| 9} vio]7] 604
olAkel #g-of FF sl on, & ae] Byl o
ol A8 = gl
o] % 33| ol &} Abebalel=dl MVR 9k A8 &F 18l AW
o g 4%t 492 &% Sepsis 7} LA 7] ¢Fol A
8932, MVR + AVP A3k ol &4 7] 333 A 4] o]
whEl g FAR FEFHEF R AbElgl o, ol 5
5‘]%* 18 &5 59 ag 7| zhaet AlSE A"t

ol 2)&F ¥ e 8 xbbalgd ) (Table 5, Table 12).

Kay % DeVega 4% | 9|3t 134 FS o] 48 o
A AP A= 1780 e SRR s

v
7}
o}
&
h=]
7)

o] Futyl A9~} 43 gl ew, veiA] 138 = SEAA
<= (MVP), SE#FAEE(MAP), A¥AEAdds
(TAP) 5& Algislglom, A AAESH A= 75

7} 28, VSD 7} 5ukEl 7397} 19, Myxoma 7} 58 7
$-7} 28 st (Table 7). H-FA Y <ol = Ql5d-5o)
Z 19747} AHgE¢l=dl Duran ring 1438 (MAP 102,
TAP 42)¢} Carpentier ring 53 (MAP 3, TAP 2)7} A}&
5} 9l 3. (Table 8), o] 4 5"l o} Bzt

2 slEAATE

He4 A 3 27 2ol ek
FRAHE A ko] 97, AW I Ho] TAl, 28 B Bo|

58, 38 B gto] 67 2w, zhz} 14 ol MVR 3} =
A FEFAAES o] A3t (Table 9). -3
o] - AP to] 24, 28 o] 94, 38 o] 74, 48
o] 9| 2 oF 60%o] ol A 38 o]Ato]lom HF g
ghajet 287040 E3HS AlgEked o ofF 28l M=
A4 (sequentia)}F-3H-S A3 3t L3t -2 U5
W (IMA)Z S8 -& AFS-a . IMA = & 193 <l 4]
AHgstd = #3178, 3] 289, T2 #HAutks)
8 2] (LAD)*l| edZs}gdt}h(Table 10).

Ao 4ol A HhABlel = o) F 24 = & F 43k
A b EZol o3 Alslel 1, 12 = Ao o’ 2 EF
AFe g, vnx ld= a2 F g Jriﬁl—?ouu u}

A s ANz Apalgd =) (Table 12), 75 ¥ A3
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Table 10. No. of Anastomosed Coronary Vessels Table 11. Surgery of Aortic Disease (1990. 2~ 1993. 8)
(1990. 2~1993. 8) - B 8 )
D Mortality (%
No Cases X oSS L bakey  Standford  Yorality(%e)
I Vessel 2 Dissection 7 1 5 A 5 1
2 Vessles 9 m 2 B 2 1
3 Vessles 7 -
4 Vessles 9 Aneurysm 3% Descending  A. 1
Total » Total 10 3(30)
* Sequential Anastomosis 2 :‘ 1 Case:'Associ'ated w?th Marfan syndrome
IMA:19  cooeeme LL:17 1 Case : Associated with Coarctation of Aorta
------- Rt.:2(IMA :internal mammary artery)
Average : 2.8 Anastomsis/pt
Table 12. Causes of Death(1990. 2~1993. 8)
Group A/S Dx OP. Cause of Death
Congenital
Cyanotic F/3 SV+PS + ASD + Lt.SVC Fontan OP. LCOS
Acyanotic F/4mo DORV Baffling Sepsis
F/1 VSD(ID Patch Closure LCOS
F/5 VSD Patch Closure Sepsis
Acquired
Valvular M/55 ASI + MSi MVR + AVR Brain Death
M/62 MS + Al MVR + AVP Resp. Failure
F/33 MR +B.E. MVR Sepsis
Ischemic F/60 CAS CABG Pneumonia
M/56 CAS CABG Cerebral Infarction
M/62 CAS CABG LCOS
M/41 CAS CABG LCOS
Aorta F/36 Ao.Dissection (I) replacement of Ao. Air embolism
F/53 Ao.Dissection (ITI) replacement of Ao. LCOS
M/61 Descending Aneurysm replacement of Ao. LCOS
Total 14

VSD : ventricular septal defect, ASD:atrial septal defect, P-AVSD: partial atrioventricular septal defect, PS:pulmonary stenosis, PAPVR : partial anomal-
ous pulmonary venous return, MYVR :mitral valvular replacement, TAP:tricuspid annuloplasty, AVP:aortic valvuloplasty, AVR:aortic valvular re-
placement, M VP :mitral valvular prolapse, DORV:double outlet of right ventricle, IVC:inferior vena cava, TAPVR :total anomalous pulmonary ve-
nous return, PA:pulmonary atresia, IVS:intact ventricular septum, SV:single ventricle, SVC:superior vena cava, ASi:Aorticstenoinsufficiency,
MSi: Mitral Stenoinsufficiency, MS:Mitral stenosis, Al:Aortic insuffilency, MR :Mitral regurgitation, BE:Bacterial endocarditis, CAS:Coronary
artery stenosis, CABG : Coronary artery bypass graft, LCOS: Low Cardiac Output Syndrom

gt W& Aol A -2 ol (e F#AS, Dysarthria) ¥ %2 o Eute]Z 78] 3 DeBakey 54 13 (Type I) o] S
FETAZE Y FAake] £70] Hol= AR Hol & 4 (0] 18 Marfan Z23%7), 113 (Type 11Do] 23] 9l
At F2 A5l wlg] Bwo] ol kvt Al A3, HedF 38 AR s WA 5
siew A 7 §ztel] s Frisfol oty Y7t =3 el s T 7dH s A xges Agsid e
o} ™, o] % Marfan &F7o] 88 18& EFA A HS
J b 31414 Bentall's &4] & A1 3l 4] FA]ol 5

F2-X $e7hz] Haysig e, old SVCE 53 Ret-
2 108 F T ute]Fo] 74, 577} 34 e} rograde cerebral perfusion-& A|3i3}sd o] AJ&s}gdr}.

3. L= o4 Z! 3l (Table 11)
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Abde 2elel A s, 19 19 R F oA
718 A 2 (air embolism).2 2 A}l 3, 1113 18 = 5
= F A7 AAREFo 2 Abgsich

HEH T 38 = st s ol L3t = 39 F 14
= -39 wekF: (Coarctation of aorta) 22 Q18) 2213 o
2 A7 FaFdok dEs9dA< ¥ Albumin coating ¥
ﬂ-}-ﬁ%ﬁ-i A EE Al stadnt. Abh2 1ol 4] A
e =F AAF B3I AT £3o) A A
FEtd ou AAREF o2 Abgtqich

T2 Agd e A AFANE AT
ou, sl FH - F& FRAe F 4 MR 5
Ztoz Foi7hA diFdel sl Aot A
Ao e At F A =e HAANE =
ZA1A drain A|F ) 13 el Aol A5 A28
A AL EEH-E AR AL HENE doi= A T
3% 233k open technique™ o] 83}l o, 1113
Hte| Folvt i Fe At At F AR &
A REE AT FA FAF) A =¥ Yt A5 3
T H#5 ATee Alolot At A T &
Aeatar dfFH -2 A sted 53-E e BAES A

F AFHe A W JxEReR Aol #

= o5 hF HEYRHFE ANLF 10mm Gor-

ctex & o] &3}o] 2N} FRHES A asic)
4. 7| E}

Myxoma+ &58 ¢ o0 LA F-9 = A 44, §
Aol 18] slsd oo, A upol| LT 48 F 38 = 54
utsl AurEAS B HIst] AluEda g4 Foks
AAs L A7 GER e 7 AEEH AEA S BYsly
om ez 1 WA Aoz A Tate] Fok 9
215 3t F SAE B8 A 2338t o4
S AAZ F ARG EA 07 A uEA S Bl o
=% Ab-2 dsich

A2 Tl A7 AAFAZEZ 19 = 27 678
4 Fo &3 A2 A= 9o, AdH A
71el ol8) A7 Ad=red 18 Aol ANE Fal A4
o AFE Ad FAZ qlFgutEr] Y Wire & A AT
% A19j=t(Epicardium)el] HFE A3} JFuts71 &
At

FE2 A7 2GS FRA AAS 978 F 10A =
10.4%9] 2o, Bekal ko 4] 38 (5.6 %), 31 A A 2 5o
A 42 (14.3%), SHE= A skl A 1033 33 (30.0 %)7} 2
7zt Atedshod o} (Table 2).
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z =

A BAtlAe] FFAETd A7k HF 118.1E
(33~307F)0ld 2w, e ad XL HAF 7178
(9~2343)o]sd T}

P S Aabgtade] s#l, AAutEFo) 84, FA o]
5e, dlgdo] 43, ZFFHFo] 34, HPFo] 38, A
A7 whu)7} 38, €F £¥o] 28, £45He] 48 U
3, b A 2k 19 7 9l ot

£4%59 4895 18 2 (Stenum)®] Fdd F&2-&
AAs I A FF FH4E F1 F HF59 (IMA)e)
A v} 2= THE 3 (perforating vessels)S £3) o TF
4 W= o) -F- (pectoralis major)®] Turnover 4] & A}-&
sl o AlSE A¥F o2 APt L, v A 38 = 7
4" FF ¥ =23E d35AAY F FHEEF(Thor-
7= |
Z7FS A9 rotation techniqueg A-4-3} &< 74
o] A=) Y&}t

A ubA 2het 18 = VVI Type o] Q1335718 A= 3t
o} #HAlR}EZ 83 3 69 o) A IABP (intraarotic balloon
pump)E A8t Hat AFE7I RS 6.5U (3~12¢) o]
A ow 33 o A A &3}t

T F BT A F 149 (7.8 %) 4T

AHA AAZEE Z 838 F 4ol A A3l AlES
48% Hedl, AATo] 545 18, viA YL 782
% 38 (3.8 %)l A Abaoich.

FAAR AAZRL F 974 F 104 APtate] A&
2 104%<0d bR ge 538 5 39 (5.6%)o0 4], HEA
AA ke 2781F 43 (143 %) A, 222 59t
108 %= 32 (30.0 %)7} AF=3}5i o} (Table 2, Table 12).

acoacromial vasculature)& 27! | F =& &

hra At

QAFAH 7S o] &3 MAlEo] A2E A 400d Tt
o|gtgr7) o) Wb, wiF e Y okA| o] b, QIFAlH 7] 9
N, T35 ATRIY| 4 U £F F82 A=
o] Moz N AL AEA 2 FAE ot

NAEE Agsl7] e AR A7 o)
3, o} 7|7F Fre) Al 2R FA K5} Azl € FE AA )
Edl & G E v[H7] Wiol AR A i E AT T2
(Cardiac structure) ¥ A 2] 322l Holl A} 2] %34 (integ-
rity)& F%18}b7] 213t B3, F ATRT e o|AFH <l iy
o sl 400 de] Ad Foll = 3] Edo] H
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et

& 3d A} (Ischemic damage) o2 H-E] A AHE Fd3t e
2 333 98 K'3 Mg & FARCE e AAA
of o] ApR3} AAFe] AbAA T & (myocardial oxygn con-
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Z]"—‘l% oz o] FF3} 4wl ¥ &L A3t Ao}
HAHEE AMEShE AR Y Feol HUE HIEES
slojolnt sl=dl, o] FFAL 2xo AR, WF
X, AME A8 Ar, e BFAIZE Sl g A
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sttty B ARG bz 13 AW volume &
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%), BT 1/5(20%)0)d 1, THAPL 978 3 109
(10.4%): FebA3 3/53(5.6%), s1E A3 4/27
(14.3%), 95425 3/10(30 %)l A}

TC} 103:“01‘3:1 ‘i}‘ﬂzol 72:“ E.ul] E7], 32:“

References

Loolgl, =gk7, A 8], 245, UHE. SEEMAS-2ABE
£ (prosthetic ring) & 0| &%t *%Eﬂ o] F-2]%] 1993;26: 19 -5

2. Cooley DA. Acute dissecting aneurysm. In:Cooley DA. How I
do it: Techniques for treating cardiovascular disease. Cardiac
Surgery, vol 4. Handly & Belfos,Inc 1990;291-307

3. Craver JM, Rand RP, Bostwick J,Hatcher CR. management of

In:Waldhausen JA, Orringer
MB. Complications in cardiothoracic surgery.
book 1991;125-31

4. Khuri SF, Warner KG, Josa M, et al. The superiority of con-
tinuous cold blood cardioplegia in the metabolic protection of

postcardiotomy mediastinitis.
Mosby year

the hypertrophied human heart. J Thorac Cardiovac surg 1988
95:442-54

5. Bigelow WG, Lindsay WK, Greenwood WF. hypothermia: Its
possible role in Cardiac surgery. Ann surg 1950, 132:849-66

6. Buckberg Gd. Strategies and logic of Cardioplegic delivery to
prevent, avoid,and reverse ischemic and reperfusion damage. J

Thorac Cardiovasc Surg 1987;93:127-39

7. Lichtenstein SV, Abel JG. Warm Heart Surgery: Theory and
Current practice. In:Karp RB, Laks HL, Wechsler AS. Ad-
vance in Cardiac Surgery, vol 3. Mosby year book 1992;
135-64.

8. Buckberg GD, Brazier JR, Nelson RL, et al. Studies of the ef-
Jects of the hypothermia on regional myocardial blood flow and
metabolism during cardiopulmonary bypass. J Thorac Cardiov-
asc Surg 1977:73:87-94.

9. Guyton RA, Dorsey LMA, Craver JM et al. Improved myo-
cardial recovery after cardioplegic arrest with an oxygenated
crystalloid solution. J Thorac Cardiovasc Surg 1985:89:

877-87.
10. Follette DM,Mulder DG, Maloney JV, et al. Advantages of

20.

21

22.

23.

24

25.

26.

CHEE A

o
3

b A

_tﬁ o
T3k oft

Hel= 18020l CHE! & At

blood cardioplegia over continuous coronary perfusion or inter-
mittent ischemia. ] Thorac Cardiovasc Surg 1978:76:604-19

. Teoh KH, Christakis GT, Fremes SE. et al. Accelerated myo-

cardial metabolic recovery with terminal warm blood cardiopleg-
ia (hot shot). ) Thorac Cardiovasc Surg 1986.91:888-95.

. Rosenkranz ER, Vinten-Johansen J, Buckberg GD. et al: Ben-

efits of normothermic induction of cardioplegia in energy-de-
pleted hearts, with maintenance of arrest by multi-dose cold
blood cardioplegic solutions. J Thorac Cardiovasc Surg 1982
84:667-76.

. Geha AS, Lee JH. Retrograde cardioplegiu cannulation during

cardiopulmonary bypass. Ann Thorac Surg 1993:55:175-6

. Menasche P, Subayi JB, Piwnica A. Retrograde coronary sinus

cardioplegia for aortic valve operations: A clinical repeat on
500 patients. Ann Thorac Surg 1990 49:556-64

. Menasche p. Coronary sinus retroperfusion for mycardial pro-

tection: Progmatic observation and Caveats based dn a large
experience. In:Karp RB, Laks H, Wechsler AS. Advances in

cardiac surgery , vol 4. Mosby year book 1993:157-72

. Yonenaga k, Yasui H, Kado H, et al. Myocardial protection

by retrograde cardioplegia in arterial switch operation. Ann
Thorac surg 1990 50:238-42

. Drinkwater DC, Laks H, Buckbery GD. 4 new simplified met-

hod of optimizing cardioplegic delivery without right heart iso-
lation. Antegrade|retegrade blood cardioplegia. J THorac Car-
diovasc surg 1990100 56-64.

¥, 4178, lonescu-Shiley ZXITtat oAl & &
WS EH HAZO| B HAP7GZIel BN, o) F )%
1987:20:48-54

. Duran CMG. Perspectives in Reparative Surgery for acquired

valvular disease. In:Karp RB, Laks H, Wechsler AS. Advan-
ces in cardiac surgery. vol 4, Mosby Year book 1993:1-23
Spence PA, Peniston CM, David TE, et al:Toward a betier
understanding of the etiology of left ventricular dvsfuntion after
mitral valve replacement. An experimental study with possible
clinical implications. Ann Thorac Surg 1986;41:363-71

David TE, Komeda M, Potlick C, et al: Mital valve annuloplas-
ty. The effect of the tvpe on left ventriculur funciion. Ann Thor-
ac Surg 1989:47:524-7

Rankin JS, Smith LR. Utilization of the internal manwnary
arteries for coronary artery hypass. In:Sabiston DC, Spencer
FC. Surgery of the Chest, Sed. 1990;1707-25

Spencer FC. Bypass grafting for coronary artery disease. In:
Sabiston DC, Spencer FC. Surgery of the chest. Sed 1990
1820-38

HA=, o #H s 5 £EeH-27de SEAXE

Ao 5t 5L17be] MX. o) F 9] =] 198821:479-509

AAsh v &, Y 9] 491 S| MUSHE se|olCHE Y
A DE o F-2] 4] 1994:27:31-5

ol dE, AT HWAZ 2 59 WAz 1002Q LA D
N F 9] 7] 1993:26:360-4

—471 -



