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The Clinical Summary of The Coronary Bypass Surgery
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It was my great honour that | can be exposed to such plenty materials of the coronary bypass surgery.
Here, | am summarizing the coronary bypass surgery, clinically. The material is serial 101 patients
who underwent coronary bypass surgery between July 17,1979 to November 30, 1979 in Shadyside
Hospital, University of Pittsburgh.
. 1. Incidence of the Atherosclerosis is frequent in white, male, fiftieth who are living in industrialized
country. It has been told the etiologic factor of the atherosclerosis is hereditary, hyperlipidemia,
hypertension, smoking, drinking, diabetes, obesity, stress, etc.

2. The main and most frequent complication of the coronary atherosclerosis is angina pectoris,
Angina pectoris is the chief cause of coronary bypass surgery and the other causes of coronary bypass
surgery are obstruction of the left main coronary artery, unstable angina, papillary muscle disruption or
malfunction and ventricular aneurysm complicated by coronary artery disease.

3. The preoperative clinical laboratory examination shows abnormal elevation of plasma lipid in 82
patint, plasma glucose in 40 patient, total CPK-MB in 24 patients total LDH in 22 patient out of 101
patient.

4. Abnormal ECG findings in preoperative examine were 29.1% myocardial infarction, 25.8% ische-
mia and injury, 14.6% conduction defect.

5. Also we had done Echocardiography, Tread Mill Test, Myocardial Scanning, Vectorcardiography
and Lung function test to get adjunctive benefit in prediction of prognosis and accurate diagnosis.

6. The frequency of coronary atherosclerosis in main coronary arteries were LAD, RCA and Circum-
flex in that order.

7. The patients’ main complaints which were became as etiologic factor undergoing coronary bypass
surgery were angina, dyspnea, diaphoresis, dizziness, nausea and etc.

%. For the coronary bypass surgery, we used cardiopulmonary bypass machine, non-blood, diluting
prime, cold cardioplegic solution and moderate cooling for the myocardial protection.

9. We got the grafted veins from Saphenous and Cephalic vein. Reversed and anastomosed between
aorta and distal coronary A, using 5-0 and 7-0 prolene continuous suture. Occasionally we used internal

mammary A. as an arterial blood source and anastomosed to the distal coronary A. and to side fashion.
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10. The average cardiopulmonary bypass time for every graft was 43.9 min. and aortic clamp time

was 23 minute.
and in the state of pumping heart.

We could Rt. coronary A, bypass surgery only by stand by the cardiopulmonary machine

11. Rates by the noumbers of graft were as follow: 21.8% single, 33.7% double, 26.7% triple, 13.9%

quadruple, 3% quintuple and 1% was sixtuple graft.

12. Combined procedures with coronary bypass surgery were 6% aneurysmectomy,

3% AVR, 1%

MVR, 13% pacer implantation and 1% intraaortic ballon setting.

13. We could see the complete abolition of anginal pain after operation in 68% of patient, improve-

ment in 25.8%, no change in 3.1%, and there was unknown in 3%.

14. There were 4% immediate postoperative deaths, 13.5% some kinds of heart complication, 51.3%

lung complications 33.3% pleural complications as prognosis.
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A& RAF Uvt,

Cooley et al'®9] @hel {k3le Bal+=86.6%:
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Table |[. Age Sex and Race
Age
30~39 40~49 50~59 60~69 70~79
Sex & Race
*
Male 4 20 34(81%) 23 2
%
Female 2 6  8(44.4) 2
White 4 21 39 31 3
Black 1 1 1
Etc.
*Rates in male and female
o R OB
Boiel W3 SC#S 101 &£ 71894 Jdodn g2

ol 20743 LITFY %82 3-%% 43%< Mild Smoker
2 2073}l 4 39703] #R] =% ap=kS Moderate
Smoker & 3}%o) 40745 Ll EE 5] 9= 4}2a-g Hea-
vy Smoker & 38sldcl. Angina #4EH% JWE B
+ ARE B0 Bz deE s Suew  HBigE

o o ‘1&@"! BREER= 71%H Non- Smokerst 26.7
%0, Mild-Smoker7} 14.0%, Moderate-Smoker7} 45%
Heavy- Smoker >} 14.0%% Non- Smoker 9 26.7 %
ol s Smoker + 73.3%% o} Table ).

il W3t B2 1014 BEP s2EA4 B4l
RE, of 52ZM €& vAA ok AR 38.4% o}
A= Ak 62%2 vElgeh. Social Drinkerzt #
Had & viil= BEelx Heavy Drinkerzt 4 Abwm
NE 2 HH £% "<& 4%, Alcoholisme &
BRI delol FRAES 5t Aoz HE
b, 524 Social Drinker 7} 51.9% Heavy
Drinker 7} 6.7% Alcoholisme] 1.9%dch. of d}ef

WA & Bokot slctn A8+ HES LAY My -

ccardial Infarctione} 3w BE7 £B B 3.6
Jo Ze]31 Angina=f ol BHIE f@matn Jddw B
&7} 50.4% Hobe Aolel{Table ).
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+ dugle FUBE A7 stdw A gH T
A Bk KEE A6t v AT XET 4

Table [. Pre-op Social History
History of Smoking, Drinking, COPD,
Drugs for Angina, Previous MI,

Male Female Total Rate
Non-Smoker 14 5 19 19/71
(26.7%)
Mild-Smoker 9 1 10 10/71
(14.0%)
% Moderate- 32 32 32/71
g Smoker (45.0%)
o]
= Heavy- 10 10 10/71
3 Smoker (14.0%)
No Drinking 20 20 /52
(38.4%)
¢ Social 28 28/52
E Drinker (53.8%)
¥4}
z Heavy 6 6,/52
= Drinker (11.5%)
a
Alcoholism 1 1/52
(1.9%)
%k
COPD 2 2/101
(2 %)
DRUGS for 51 51,/101
ANGINA (50.4%)
Previous MI 36 36/101
(36.5%)
* COPD : Chronic Obstructive Pulmonary Dis-
ease,.
o 2 Bigstd ek A7d o 574 fRREH B

HEs =242 Left ventricular Asynergy &, 101
£ 4l d, 40.6%c0 4 GH= AT o] Asynergyt 2
2ol w2} Hypokinesia, Akinesia, Dyskinesia &
DEYs vt THAR R 220 EMBL R
19.8%, A= 7t ERKCE 14.9%2 &% A
st sieh(Table B).

Fhe FRK BH

TREAA For2 DL B mEG BEL AAA
Ue Blv &% -HIl2 Bt 2 Bl HEE B
FH B— 48 g Angina v Classical Angina ¢
Unstable Angina 2 538 BURsteAl of A&dvtz
MRls ol ok HE I Firkgael BHRpga  ERES)
Episl> 7t FEgstdone WEE &4 Angina 2wt
SRR g E.

FWel HANE#EL 5ol BES Eaw 174 s 102
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Table [I. Preoperative Combined Diseases
Thirtieth Fourtieth Fiftieth Sixtieth Seventieth Total Rates

Hypertension 7 6 6 1 20 20/101(19.8%)
Diabetes 4 3 6 2 15 15/101(14.8%)
Mellitus

Peripheral Ar- 1 3 3 7 7/101(6.9%)
teriosclerosis

Peptic Ulcer 1 3 2 6 6/101(5.9%)
Ventricula Wa- 1 9 14 16 41 41/101(40.5%)

11 Asynergia

Table [V. The Etidogic Factors of the Coronary Bypass Surgery

Thirtieth Fourtieth Fiftieth Sixtieth Seventieth Total Rates

Angina Stable 4 22 39 33 4 102 102/171(59.6%)
and unstable

SOB* 11 14 15 1 41 41/171
Diaphoresis 1 5 3 6 15 15/171
Dizziness 2 4 6 6/171
Nausea 1 1 2 4 4/171
Previous MI. 1 I 1 3 3/171

* SOB: Shortness of Breath
{8 58.6%7t Angina @, 4118 23.6%7} SROGRIE

o3 1518 8.6%7F FAF oz A, Hftto] W)

© File] #MIECE T4 16, KM 18 IR
141 il cb(Table V).
R HE BRRE R
#FAT EEERMRE | 4= Atherosclerosis % Cardiac

Muscle 9 Ischemia g} ¥ 2 BRde] Sle BE ¥ X
Eo BB AF FERMLE FLEE Y E
Fol FiBdH 2 ERE UTE Helxl £ Fl+ BN
BhiRsAELe BRER EIFRES BHEE Flz ot de
B2 Fekx] ekokeh g BHAA oAt mE R
o2 U = By A% 1A B £H254
Bl FEERE MmEE F BS—HEEY g4 Trigl-
yeeride 2 10149 BEF 74 %4 YEld 24 B
o] 73.2%4 BHLT »drh =ge] Glucose & 40
#, 39.6%cl 4, 4\ 7} Total CPX2 BES 23.8%
oA 4 JEhtE IEEY o

FEWMHIEE 504 10719 BEEE o £4R
B 42.1%% AXH E—xL EHEY FHEE nd
T oho] 60f% 79@IR 29.9% WA 4048 53
#lz 20.8%F et IEFEG S (Table V).

¥ ECG #t

abel BENA FolA LlEe #hsl e BE
< 1H2 B st 3 KBkl & Supraventricular,
Ventricular Origin € 25 @&z, ST T 743
o] ¥t~ Ischemia ¥ Injury7l< 2 ¥ 3 Q-wave
o ®ibe BT MI 2 B#stdch. 24 1511E9 #
forh GEBES MI 7} 448, 29.1%=2 HF—oko HES
A2 Y3 e} go] Ischemia L Injury 7} 394, 25.8
%, A wis) 7t Conduction Defect & 224, 14.5% o
o EfFIE L ECGBMLY #HEE 5007 S—uo}
26 151410 Wit 6941, 45.6%% 2, tHe 6048
2 2EBY 33.1% AHx7 4082 £k 14.5
0% A ¢ cH(Table V).

WET RRE ¥ R

EREIRERE 2 OFY BE B 8% BB
##E=24 Tread Mill Test, Echocardiography, (>
Scanning, Vectorcardiography & ##73+d of. Tread
Mill Test ¥ 26 £ BHANA Harisi 4 18 %0) B
2.8 v¢t3m, Echocardiography & 4 &0l 4 sl A
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Table V. Preoperative Abnormal Clinical Laboratory Findings

Thirtieth  Fourtieth Fiftieth Sixtieth  Seventieth Total No. of
the Cases
CPK-MB 1 2 1 4
LDH(Total) 2 10 8 2 22
SGOT 2 7 5 3 17
Cholesterol* 3 2 3 8
Triglyceride® 1 18 33 19 3 74
Glucose 6 18 14 2 40
CPK-total 4 12 7 1 24
Na 1 1 3 2 7
Total Bilirubin 4 4 1 9
SGPT 1 1 2
BUN 1 2 9 1 13
Uric Acid 5 7 5 17
ALK Phodphate 1 2 1 4
Creatinine 3 3 3 9
K 1 2 1 4
* Means lipid sum: 254
Table VI. Preoperative ECG Findings
Thirtieth Fourtieth Fiftieth  Sixtieth Seventieth ' oear °f sum
Abnormal Tachycardia 2 1 2 5 1
Rate Bradycardia 1 4 1 6
Conducti- A-V Block
on Defectg B. B. 4 10 7 1 22 22
Irregular 1 1 7 5 1 15 15
Rhythm
Myocardi- ST. Change 1 4 5 5 15 39
al Ische- T. Change 1 4 12 7 24
mia &
Injury
Frank MI Significant Q 8 18 17 1 44 44
Atrial Fibrillation 2 1 1 4 5
;I‘dzaghyca- Flutter 1 1
) Anterior 2 2
AgéiiationPOSterior 7
Right 1 1
Left 1 2 1 4
LVH 4 3 7 7
RVH 1 1 1
Total 3 22 69 50 7 151

MI ko]l 14, EO0EEES 2%, KBk E 14  Thallium Scanning & WIS BE= 254 Tech-
oz Jdsch 649 Ok Scanning fel+ Thallium  netium Scanning & fEf73 BHE 1%04 REMR
Scanning 4 4, Technetium Scanning 24°] A% x Kol “#rh. 3#%l4 Vector Cardiography & 3 &
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d 3% ¥5ol4 Myocardial Ischemia 3%+ Infa-
rction ¢ fEHS JER] gl eb(Table VID.
Table ViI. Preoperative Findings of Echocardi-

ography, Exercise Test and Myocar-
dial Scanning.

Nilrr::t of f?i(t)ieglft Result & No patient
Echocardi- 4 M.T:1
ography L. V Dilatation: 2
AS:1
Exercise Te- 21 Abnormal : 18
st(TMT) Normal : 3
Thallium: 4
Normal : 4
Mycardial 6 Abnormal: 0
Scanning Technetium : 2
Normal:1
Abnormal: 1.
Vectorcar- Abnormal findings: 2
diography
R FUHSRE BE

1249 BEAA MMERES R <o, IEMEER

= X-#Re 2y, FRIFc 284 ffifeEe] B =
= Bk ffFetd el 1249 MmEP 542 EFE,
1 &9 4 Restrictive Ventilatory Defect. 5 &ell 4
Obstructive Ventilatory Defect, 4 &l 4 Lung Hy-
perinflation o] lginh. FEFANA T4z Ll LS B
s ®3 Alge B&e FHol 4oz FHES A

2
2

SERBIAR BB S

Cineangiography £ Lesion o] slvtzm #Es & #

mE A BE BfRde] 2% KB A=Al
E#stach 28 d Aol 4 GENG MBS KBl
AEE MEES [EAo] 50%LL L WEERl £5i8-Eolv).
g BHEANA T BLESY M EHol o #FE
< 1412 Bt el KEol A+ mEe] #F= ¢
BEANA I HE SEI T, 5{EY EimfEel R
RRR BEZ 5%1d sk 101 £2 BEP IR
o] de4tg 3&S W M 98Kol4 Ko v M
B #E 265E —AE T Je] d+& nBEIK
E 2.7 mMBHE »d LAD # Hle) =
MmE 2654 80@E A= 30.1%% #— #$Rx,
oh&ol #Hf Fik@Ike 2 28.3%, Alwx st Circum-
flex 2 26.5%% ot FE#Blzx 507 41.5%, 60 £
7t 33.3%, 40f%7} 18.8%°) MELIY = F#E KBS
fie 5084 RCA, LAD, Circumflex o MEFFS 32,
40 ¢} 60fCol 4 #*3 LAD, RCA, Circumflex 9
IEF S =+ Table VH).

o o

GRAFTS o B E@5 546

101 £¢] Coronary Bypass At BHHE 22%0] Si-

34 % o] Double Grafts, 27 49| Tri-
14 Zo] Quadruple Grafts, 3 £&°] Qu-
intuple Grafts, 1£o] Sixtuple Grafts & & c}. #
Grafts ] B+=-248 {024 Py —AE Grafts & =
(2% )2.46% 2 ch(Table ).

LI RER) BAY £ BIRY 2017 #HIERS
o S+ #iB+ Sequential{snake) 2 PHAAFT
(Fig [). Graftsel €& #IKY Aol Eosht k47
KEhR wa&AA Bzt £938 U2 £¢ 518+ Pi-
ggy Back o & #aAA Ful. # 248{@2 Bypass
H Sequential 2 Y& TREIKY o 18/ I+
bl o] 18{@H FX Sequential 2 BE T FEiE} 6
% 33l Sequential 8 W&sH &l 260 .

ngle Grafts,
ple Grafts,

Table V. Distribution of Diseased Vessels

Thirtieth Fourtieth Fiftieth Sixtieth Seventieth Total of Rate
Left Main coron- 3 7 5 2 17 17/265: 6.4 %
ary Artery
LDH 2 18 32 26 2 80 80/265:30.1%
Circumflex 2 8 24 21 1 56 56/265:21.1%
Obtuse Marginal 8 1 17 17/265: 6.4 %
Diagonal 3 9 7 1 20 20/265: 7.5%
Rt. Coronary 2 15 33 24 1 75 75/265:28.3 %
Total 6 50 110 91 a 265
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Table . Age Distribution of the Bypass Grafts.

Thirtieth Fourtieth Fiftieth Sixtieth Seventieth °fal No. Total Wo.
Single Graft 1 6 8 5 2 22 22
Double Grafts 2 8 14 10 34 68
Triple Grafts 4 10 11 2 27 81
Quadruple Grafts 4 7 3 14 56
Quintuple Grafts 1 2 3 15
Sixtuple Grafts 1 1 6
* Total No. of Patient 101%* 248 @

@ Total No. of Grafts

Fig. 1. Obstructive disease localized so that six
coronary anastomoses are needed for co-
mplete revascularization. Seldom are th-
is many needed,

are common.

but four or five sites
The sequential graft tech-
nique is ideally suited for providing co-
mplete revascularization.

Fig. [I. Diagram shows:
Sequential and Piggy back Anastomosis.

Piggy Back o2 %&st HiEv 16 A =HFigh.

Grafts o FFT WIRES WE

M@ 248189 TAREIK Grafts fholl4 233l Sap-
henous Veingd doj4ln 12 @+ mamm -
ary Artery & 41, 3{@+ JCephalic Veinol4 olo}
4l Internal mammary A & FEHIH = E2Gr-
afts & {FH{ Ao] ¢y, End-to-Side, Internal
Mammary - Coronary A. Bypass & § ¢}.

Internal

FHE O OB
kB CVP, EKG, HE#B= &EW &% pulmonary
Wedge pressure & ## #iEshd 4 Supine pos-
ition ol 4] £HBES 317 Median Sternotomy #
O%®E UIBA%. Heparinization # Aorta, SVC, 1VC
o Cannulation-2 3}2 Right Superior pulmona-
rv Vein& @sl A0Fe Vent & HAY.

Priming #-2- Plasma- Lyte 148 3} 25% Human
Albumin 400cc 2 412 #2324 Hemodilution A % ¥,
On Bypass # OHHEBE R ki 32C IHE 28
‘CE Core Cooling A1% i =2 Pericardial SacPel
BARE ol BFBH A77 5 8 etk

ABHkE Cross Clamp 31 OGS T4 MEERE
71 £81 % Potassium Cardioplegic - BIHRAESR
ol o} BAIFl EA d+d=h.  Saphenous &2 Ceph-
alic Vein& wWoldlol, £e4 o] MUK FThrsiel =&
REKS H#AISE End-to-Side® 7~0FE 6~0
Prolene -& #4 Continuous Suture & W& 4|91 %
Clamp 8§ KBilk& Fo Obfc) EBIsl= RAEA A
Kay Clamp 2 Lf7AK#IRS Hoge2 Clamp 3tz
KEWRS NRE UERE 5~ 0J5%F 6 ~ 0 Prolene Co-
ntinuoug Suture ® FHRHE waAR < (Fig D.

##s] Bypass Pumping®l /1S &¢ Bypass#
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Fig. [I. Running suture technique. A, We start
in the middle of the coronary arterito-
my, using a single, double-end needle w
with 6-0 or 7-0 polypropylene. Half
the anastomosis is performed with one
needle, stopping at the middle of the
opposite side of the coronary arteriot-
omy. B, The vein is pulled upward, and
by using the other end of the suture,
the second half of the anastomosis is
performed in the same fashion(arrow)
Both sutures are tied at the end of
the procedure,

HE EEE FIEARS LEHR) DY RER #
F35ld Bypass & Weaning 4| Zltl.  Protamin & .2
Heparin & Wl A7 % @@ #44&.

AT CHiEE (R

i Grafts & T ATOME AL 43.95 o
dm KENRS GBS 23.0 ol ok LA MBI
< Bypass 9l ATCGHMiBSE A7) 7 nksla Lo
ME s = AR A FHTE mhAl SE2L 3 H0W ot

AARBAE FAEY PR T

AR BINR Bypass FlS st [l A0%ES An-
eurysmectomy 5 HEfT3 Hivk 6H1d 2 Valve Bt
Fiis feridt flsk 4fided = ol 3flE  KEIER
#OBBW, 16 @EM BRI 7509 ok

KBUKA Balloon ®Ev F#i#% LR Holx)
T EARENAR Ml Bl s ol SECEAT A 18£8
BHAA gfral o &/ Ecsta ot

A% Aneurysmectomy & [@Sfol HETEE 6 ek
1= SETdeb. 101 & Pl 11 &0 A —Raal

Pace maker & EE3 =0 old 340 iz Kk
A Pace maker & %@EZ 24 LEdAE FilHE
# B9 oH Table X).

Table X. The Operations Combined with Cor-
onary Bypass Surgery,

Total No.
of Patients
Valve Replacement AVR:3 4
MVR:1
L. V. Aneurysmectomy 6 6
Pacer Implantation Temporary pa-
cer: 11
Permanent pa- 13
cer: 2
Intraaortic Balloon 1 1

Setting

. AnginaSj M

Wik ECT 45E Boeln 97 Lol A BEER BE
o Bl =gl Anginal Paine] glel#ivh: #17} 66

% 68%, WESUAch: EiBs 25 £:25.8% Tl
wanEtche #7341 3.1% Kol Lo o] A o)
Incision pain 3t E337) HEgslchs #Bs 341,

Mrple ek FEEEC] o Ak Hdctte BEE 9gl e W
ffEe] gl %5 EWHIE v 4084 63.6
%, 5084 67.5%, 60fCllA 77.7%7F && Qo
A c}(Table X ).

mtk GHHE

B OFWEE 1018/ FETe] 4402 3.6%% x|
Az @ 11He e T ABHESH A 2
1560 13.5%, Al LA 5782 51.3%, Rl A
37#12 33.3%% vl (Table Xl 8f).

B0t FRERI R & B Atelectasis 7} 33.3%, Ple-
ural Effusione] 28.8% J#f Infiltrations] 11.7%
freh o] AE FHRERK 471+ MI, Congestive He-
art Failure, (% Rhythm3} Rate ¢ #4k Lung
Congestion, Pneumothorax. AHSmZLSo] 2ol
(Table ).

2 =

LY DEARES] Fx EEY BHS kst
A AOFHES HEEsle Ao R maln oA "k
Bk Bypass ‘Filf, [3F Aneurysm GIBR, B ERW. O
B e TS slead wikBik Bl Av
BAEANA AHMBR S Fedu Heln ghofl), ol & Fify
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Table XI. The Changes

of Anginal Pain Severity After Coronary Bypass Surgery.

Thirtieth = Fourtieth Fiftieth Sixtieth Seventieth Total Rate
No pain 2 14 27 21 2 66
*(63.6 %) F(67.5%) *(77.7 %)
Improved 2 5 1 5 ] 25
Same as previous 1 1 1 3
Aggravated
Don’t know 2 1 2 3
* Percentage in that age decade Sum :97
Table XI. Postoperative Complications.
Total
Heart M.I C.H.F. A.F. P.V.C. L.V.C. Arrhythmia TachycardiaNo. of Rate
Patient
2 2 4 3 1 2 1 15 15/111 13.5%
Lung Atelectasis Infiltration Congestion
37 13 7 57 57/111 51.4%
Pleura Effusion Pneumothorax
32 5 37 37/111 33.3%
Pericardium Pneumopericardium
1 1 0.9%
Wound Infection
1 1 0.9%
Sum : 111

+ FozA THREIR M2 KT fEtel WESE 3
Ak o] B HWAM FIEES B4 Z3ke Aol
HEoloh BIRBEL- ol & Hom g MAdA &3
< BER JEG = sl #iLoh ol (HEA
A ER B ERE b - e sdolst, B
Ea HEAA Al BfoAd i3k i@l = o o
BRBE(LEE Ol vlEh R derchE s BRI HEa 4
2) EMel M £ & 600,000 &0l BE OMEREIR
Bo® stk ola, ObE BE, RREME (i v
Fesle BEsE BEAN 2K FETERY 53%E apx 3t
vl BEBEL T EHLL A HFEE
Mo PEIEE 22 1 "M 77.3% A REAREDIREE
e A 2o, 15.3%l A shu Be 1 Lk ®
RENIR S A 50%PL £ Luminal Narrowingoe] ¢}t
Qo eh ghed

EH Bl A BT 300 4 Fik@k Bypass F
Mg arespatel 44 ot 2040 BEE @Rct
(Table I). Dawber?’, katz5'%el k3l fB@= *
#eel fEE@, Hyperlipidemia(Hypercholesterolemia
Hypertriglyceridemia). ik, Wb, BEESl =
o40udEol A HES FEST BREHE A ¥¥HA
$ 3 Cornfield®’ = Plasma W Cholesterol & ¥

3T5%E 6 ] B BEREEMLIT LSt )

1847 4 Vogel & & o7 Cholesterolﬁ] Athe-
rosclerotic Plague o M5y ol =kd &8 slg =,
Joslin®'& Diabetes M. B:&ol 4 BIREE(7} 4 o) 4
71522 29| &l Z@Y Fat 9} Cholesterole] #FiE
g7l wlFoletm Yol HMEHE B Hyperlipidemia
Heell =, Hypercholesterolemia, Familial Hypertr-
Ax
AR = Hypercholesterolemia, Hypertrigly-
ceridemia 7} ol HXHAS & £XBS woho)z
At Hegel o HHs)l .

HH Hli A= Bhkst 82.1%% 17.8%d1 A
5 el de BAe 97.0% B|BAe 2.9% Hfs
ARl = 9l sivb(Table |).

WHEE ¥ FERBEY e & 2.7 H 12 ®BEs
A 2.7 o By SlE W FEREEE B 1.6y
Lol glel(Table 1).

TAE A LURl OB A HIot 35.6%% 1
Angina & WHREMC 2 5B 88 9+ 55871 504
%3 et (Table [). a1 BES BE A4 HmmEe 9
~ 5387t 19.8% Diabetest 14.8%, [3BES) As-

iglyceridemia, Familial Xanthomatosis 7}
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ynergiazt 9+ 8= 40.5%% ch(Table I). #Fa0
BRINE BAFMROZ = & 2544l REHEA Tr-
iglyceride izt 29.1% [MEEMS st 15.7%.
Totai CPK-MB9] #tu7t 9.4%, Total LDH{ES ¥
izt 8.7%. SGOTe| #hust 6.7%, Cholesterol 2|
Whe M 32.2%0 HlEAA JElH L EHES HI5
o 4= Cholesterol {#2] KR » ot Triglyceri-
de &8 i B %9 1045 o bgg ez 9o}
(Table V). #AT ECG#Mt % 15144 44 5, 29.1
%7} % Myocardial infarction & ZFksls Q
BE JEd 3 o] QEE 0Eel Anterior, Inferior
Posterior Segment IZfiol 45 elytel. & 8
9] lIschemia @ Injury & el &= ST, TSl sy
7t 394, 25.8%14 xdx: A-VBlock ¢} BBB=
Rt HBEBIL 14.6%0 4 EHgtol(Table VD, #81
ZH ¥ BBE VKT EAHE B&E=24 Echocar-
diography, Tread Mill Test. Myocardial Scanni-
ng, Vector Cardiography, @ Lung Function Test
€ HEfrskg o Table V).

T TREMRE FE b= BRELIESY ¥4E S+
2 Efr7} Vledaver ¢} Edwards!?’el f#%3l= RCA, L
AD, CIRCUMFIEX ¢ =1 #%9 #lE4+ LAD,
RCA, CIRCUMFIEX /R v (Table Vil ).

TR BIR Bypass FW S 5 @HEffos NEW Y-
ORK®& KA Rt w4 »l) s fhg8e &
ko R WA of & JEREAl Angina st Qgd, F
A Al webe RS deod Af Main
A. ol PSR Ee] S Mo 2 Bypass &
HF= TRtk 2elm Kaiser'® e Filje @HEE
s R 3 dEd A, AR BEEY K
ol o+ t8MEERM Angina, £, Unstable Angina
K& Preinfarction Angina, A, fEtkE& 2% A &3t
# ¢¥ ol Angiography L %A Main Coronary A.
W< A Septal Perforator ®ru} o J{OIZe] LAD
of Mol =B, WA, TRk KHEo2 WY /i
OFE iR, PLEEHRM NS MEERSZS  GHffE)
A= Eilie]n KKE ol el = B/ LDBRAT, IEM &
W e FME G A Ech EH HEAALE &
—u FWHEHY TFHsH Angina 2 £k 181 H ¥
FH K 60%E AN L vhgo] kARG B ik i
FA 24% 1 vhgo] HFow 8.8%F AANHAcHTa-
ble V).

Grafts o ®FH ¥ 2 BMAE T8 HFE »d
Frank etal ol #3%ld Single Grafts 7} 10% Dou-
ble Grafts 7} 33%. Triple Grafts 7} 43%, 474 Ll
L9 Grafts+= 14%91 BEE T Grafts 9 =

Coronary

2.6f89 ek = Detre, Ketal?ol| (k3w Single Gr-
afts 7} 28%, Double Grafts 7t 51%, Triple Gr-
afts = 21% 474 LLE2 Grafts = ¢y E&E F
#) Grafts o] ®F+ 1.9MWch EZS gl &=
— Grafts 7z} 21.8%, Double Grafts 7t 33.7% Tr-
iple Grafts 7} 26.7%, Quadruple Grafts 7} 13.9%
Quintuple o] 3%, Sixtupleo] 1%c}. ze|lm —A
B ¥ Grafts 8+ 2.46{# 3 vh(Table X ).

Don C. Wukasch?Del| ixsl= Fik&iik F 43 [l
T FWE ACE HIRE YR 6.4% KBiikpr B
3.6%, fAMEH BH#M 2.6% HiL 2.3%EF WLz
3 (Table XI). F&9 Flal4 & Ftke FH2 A0
% DR LRI 6% KBIIRH BE#) 3% AEy E
#ifel 1%, Pacer 88>t 13% A#EkAN Balloon 9
BBt 1% vH(Table X).

Table Xl. Combined Procedurs with Coronary
Bypass Surgery.

No. of Patients
9,061(85.1 %)

Procedure

Coronary Bypass Only

L.V, Aneurysm Resection 683( 6.4 %)
Aortic Valve Procedure 384( 3.6 %)
Mitral Valve Procedure 281( 2.6 %)
Other Associated Procedurs 243( 2.3 %)
Total 10,652

By Don C. Wukasch et al.

% Angina 7} gol# = BE+ WukaschZo &
shel ol Fok BIEMR e s JdAAzAd &
E5 AT 91% WAl Bl = HiBsl 4.0% B
5 Bt 3.0% Ygles FBsF 2.0%% 2, Folyd
etal 20 {gsld FEkBWK Bypass Eiig T 70 @
Hel Anginal painol gloj=l+ &7 67%z kY
ch EEHO HIgol A= #itk WBLATl Anginal pain
ol geidlely BiEst 68% T = dlche it 2.8
%6, MATSIER = B8 3.1%, REche HiBs 3% o
& e ohe 55 glelcb(Table XD.

Herbert N. Hultgren etal ol f#3}d Unstable An-
gina® THKBEINK Bypass WS-8 60%ecl A, )R
ol B EstH whAl 21%el 4 Anginal pain & g9
T vt gel. FlE mEC W% SR Wukasch
D& 1.7% E 3.5% Loop®’= 0.4% IE 3.0%
€ Sandiford"¥ & 1.5% J9E 9.1%% sty Q=
vl Hoshel EEFO filoll A= FMIELTR] 3.6%3 o of
Gl SR WEHe e = EHo| il s
A wobr] = M A HEWeIQl KiEke] olxm, 4
OISl RE BIlol #elr] o Fole) skl vh®). 29
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SBEo R Loop%e it MIE 1.2hE 43%. Hm
2 3 BFEWe 3.375F 10%, BRAL] 0.7 FE
5%, HHEMESE Stroke o] 0.9%8 2.1%, Al &

BHiEol 0.6 THhE 2.9%% H&Lstn dxn EEF FlE
A DEBEA & ABFfE 13.5%, ffidl 24 51.3
%, EhiEel Al 33.3%% vh(Table X ).

E:3 s

1) BRBAE-S EEAR R Abe BA, BF50
fRoll A fEFEsl B FERo g4+ #4, Hyperlipi-
demia, Hypertension, &P, 8K, ¥ERIS, IBRIE S
MREE B S19vh 2) Angina v SEMRBMR BELE
9 starekw (AFOQ] SRES = FAkEHK Bypass F
el ¥ EHEel Hlwsly o] MHx WAkEMR Bypass
FHTe WEES AW ESREIRY MR Unstable
Angina, EHRERELD FHE OEAEG HB HE
MRS, A0 BIRE SFolslvl. 3) WAl EABE
A A BEY BEENs 10148 BER 82 Kol
4 Glucose 9 = 404, Total CPK-MB 9
#ne 24 &ol4, Total LDH® e 22 &4 &
< gloieh 4) #7A0 ECG o) #ibv OEHHERE) 29.1%
Ischemia % Injury fiEfke] 25.8%, {HEEE 7t 14.6
%% vt 5) AT EEER MBI A A Echocardiography
Tread-Mill Test,
Cardiography ¥ Lung Function Test & fEf7# ch
6) ¥ FRBIREN A BIRE A4S RESe HEE L
AD, RCA, CIRCUMFIEX 9 /g ck. 7) Coronary
Bypass EffS uHidl s & HiERE] B85 ¥HEe
Angina, "RRREREE, R, BAE BOoFe sk 8) F
#o Non-Blood Diluting Prime 22 ATMBEE
H &4 7} 2. Moderate Cooling 3} Potassium Card-
joplegic Solution-g A LS H#Esle Uk

Saphenous Vein Cephalic Veing wojwe] 4
4 Aortacl4 Coronary’ Artery 743 584 Grafts §
32 U4 Internal mammary A. & @ALHe Corona-
ry A. 82 End To Side &8 W& AA F4rcvh. 9) f&
Grafts B ATOHIE MM 43.9 303 KBk
EEEER e 23301 sk AR Eikdhlikal-E Bypass4l
A e ATOMBE FH A7 1 Do) Mayshe K
EEF 4 FMS #He HE&7 344 =9 10) Gr-
afts o #FEY 27 Single Grafts 7t 21.8%, Do
uble Gratcs 7+ 33.7%, Triple Grafts 7} 26.7%, Qu-

Mpyocardial Scanning, Vector

adruple ©] 13.9% Quintuple o] 3%, Sixtuplec] 1
%ol 1, - A Py Grafts 8 = 2.4 f@d=h 1)

Rypass Graft o} [Ffel #Efigt FMW 2= Aneurysm-

ectomy 7t 6% AVR7t 3% MVR7F 1% Pacer
@7t 13%, A#IRA Balloon o %7 1%4 =k
12) F## Angina 7} M5 £ BEx it TL9
s e A7 BB 68% HFEF=LE Filist 25.8
%, matsitie HEs 3.1% d5sivie $H8s 3%
oh. 13) HEE o] 3.6% OMEAKE Ax & &
BEfEe]l 13.5% fficdl 7 51.3% ROl @7 33.3%
o vt
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