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94 RO RBNR AR S I e e DRI A AV R 22 PGl
PR 12 4 ROBERRFE S R b OIS S R Bz
P19 4F RO RAEE T ME F P ORISR 2R
L 20 4 RO RF BRSO E SRk i
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MICS CABG ({ARBEEBIIR S £ 28 2 ) Z 0D FEAD?
~ BRI, YA, KW EOTRIZOVT~

Jits BEK

KANSAE B

MICS CABG (IKBREEEEIR/ S A 23X A45) TlE. /AR 2 5 O IWEIIRRIL, AW &R KR &
IZBWT, WS ODPDORA VM2 EZH5HBKRYTH S, &k MICS CABG 2R3 A12H7-0 . Bl
BETOFHEOTRZEVWLSOhDKRS » F2HE L TIHE, MICS CABG 2[fA3 5 X o 2 F 2 s
WTh5b,

1. AIBEENAREREN

MHTI 3D-CT A Z AT, ITA DR E, BT E 2R L, TS ORE LM OB S BB AL % Pt
ET Do

KU nipple & HLLIHMINC S < K9 8cm YIFH LFMS %, Thoratrak retractor THI¥FFZEH L. H— 7
NVER=IPON—F=y 7 AA NNV A LWNWEIIRE 27V b A X§ % M2 LTid 70 €/
TA4TAYMIEDB )y Ty vy — R HWIREGHR RV LHTH 5.

2. PiREImE

FATRBIREFE O LEEZ GBI Ly D2 B YIERAIC#ES | LTy BIC LATKEIIRD SVC 7 —E 23 A
L AT KEIIR 2 BRI D) b6 & 2T Octopus NUVO E72I3EH DAY E 54 F—D2 K 90 &
JEH ST MBIk % O o 2T TRAANT IATRERZ B3 2. KEIIRIE 7 L ¥ 2 7050l -1
ENTTYET S0 ZOBGEEIIRICTERT %,

3. XEHIME
DRI RR IR % IVC N3 ST 5, A9 =74 92207 —=2%4 LT, TZIZTF =720,
ZDFT—T %5 o505 )ik “Direct retraction technique” THfizL TW5b, AF ¥ 54 F—IZHlEDOY
% Thoratrak retractor 2T THW T W5, WERTIZHE O AN 2179 L DMALR LB AR #EC 72
5o

3D-CT EAH%D S IXITITLH, E5MEEZBEBLTVS, ITA 2 EEICEVRNTE 253, £MYEHD
BEAEL THLHENKRERAY Yy P ThH D, —HPRMWAEICE L Tt BRI 555 < % 525
MICS H ORI R T BB 2 ) v b H b, ol b RYRFRREATIFHTH S, HILIH L
T /o Ty v x—m sk tiks L &20 L TRECFM 2 EITTE %,
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U7
KRR REROBFNE 5y — v —F
FHC34E3 A B 7 ¥ FERRAE AR
SR 34E6 A )7 Y FERREE 3N AR
943 H =) 7 P ERRFERFARE A SE RS LR T
SERE 1144 H  Singapore National Heart Centre ®%% LY A b5
PHOI2E4A R B T Y ERARAELBINENE BT
PR AE2 BRI AR
(PEBRER - AL EIVRL:)
P18 AR 10 A NERE KGRI AV G
P 204E 4 0 IEREHRE OISV SRRk
P21 R4 ERERACBINESFE  dEHZ
P22 4 0 AREANRE GOV SR
P 2342 0 RREAERE  OIRIESE R
PR 26429 H KFIEAERE REBELOBEFRE 2 — vy —F
PH2TAETH O BUEICES
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Minimally Invasive Valve Surgery - for those who will start
MICS

Kuan-Ming Chiu

Far Eastern Memorial Hospital, Taiwan

Objectives: Our approaches for less invasive valve surgery are to avoid sternotomy, reduce the length of
incision and mechanical rib spreader as possible. All these are parts of, so called, minimally invasive cardiac
surgery (MICS).

Methods: Along with the development of enabling technologies, techniques were changed accordingly.

For mitral valve procedures, cosmetic mini-thoracotomy is the incision of choice. As many decades ago,
surgeons could perform mitral valve surgery via thoracotomy. We started from right thoracotomy and
peripheral cannulation with the valve lesions dealt with surgeon’s eyes under the assistance of surgical
loupes and headlight for better anatomic exposure. Then the incision became smaller and peripheral
cannulation was adopted. The vision and illumination were enhanced by videoscope. Finally, the rib spreader
was eliminated only with the help of soft tissue retractor. Four centimeter incision is made over the right
anterior axillary fold. The pleural cavity is usually entered via fourth intercostal space. Aortic crossclamp,
cardioplegia delivery and surgical exposure are achieved by specialized, extended-length instruments.
Repair or replacement of mitral/tricuspid/or some congenital defects are then carried out.

For aortic valve involvement, parasternal approach is our choice. Upper partial sternotomy and anterior
thoracotomy could be alternatives in the process of adaptation. A longitudinal 5-6 ¢cm incision was made one
finger-breadth later to sternal border from the lower margin of second rib to the upper margin of 4™ rib.
The pectoralis muscle was cut in a reversed C fashion. The 3 rib was cut at the chondrosternal junction
and bent into right pleural cavity. Then the small rib spreader was applied. Central aortic cannulation and
right femoral vein cannulation were performed for CPB. The aortic valve was dealt with surgeon’s direct
vision and mainly by conventional instrument. The rib was reduced into position with wire to eliminate
postoperative chest deformity. This could be one-rib or two rib approach depending on the complexity of
cardiac procedures.

Results: Our experience shows the bypass time and ischemic time for MICS-Valve are compatible with those
of full-sternotomy approach. Aortic, mitral and tricuspid valve pathologies could be managed. Associated
procedures, like Af Ablation and LAA closure are also feasible. Anesthetic preparation takes more time in
mini-thoracotomy approach. The limited incisions help us to minimize operative and postoperative bleeding.
These are particularly valuable in redo procedures after previous sternotomy. In our series, the perfusion

time, post-op ventilation time, blood product consumption and overall mortality are reduced.
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Conclusions: Reviewing our MICS series, these approaches are safe and effective. Equivalent operative
time could be accomplished once the learning curve is negotiated. And the surgical trauma could be
minimized. Besides, the mitral repair rate is not compromised. Most importantly, these approaches are

reproducible if we adapt them in an stepwise manner.

EDUCATION & PROFESSIONAL HISTORY

2000-2007 Ph. D; Graduate Institute of Clinical Medicine, College of Medicine, National Taiwan University
1987-1994 Doctor of Medicine, Department of Medicine, College of Medicine, National Taiwan University
2013-present Associate Professor; Oriental Institute of Technology, Taipei, Taiwan

2011-present Vice President; Far Eastern Memorial Hospital, Taipei, Taiwan

2010-2011 Assistant Professor; Department of Electrical Engineering, College of Engineering, Yuan Ze University,

Taoyuan, Taiwan

2009-present Assistant Professor; Department of Surgery, College of Medicine, National Taiwan University, Taipei,
Taiwan

2008-2013 Assistant Professor; Department of Nursing, Oriental Institute of Technology, Taipei, Taiwan

2007-present Chief of Cardiovascular Center, Far Eastern Memorial Hospital, Taipei, Taiwan

2007-2008 Vice Chief of Cardiovascular Center, Far Eastern Memorial Hospital, Taipei, Taiwan MAY 2015
updated

2002-present Chief of Division of Cardiovascular Surgery, Far Eastern Memorial Hospital, Taipei, Taiwan
2002-2009 Chief of Cardiovascular ICU, Far Eastern Memorial Hospital, Taipei, Taiwan

2000-present Attending physician; Far Eastern Memorial Hospital, Taipei, Taiwan

1999-2000 Chief Resident of Division of Cardiovascular Surgery, Department of Surgery, National Taiwan

University Hospital, Taipei, Taiwan

MEDICAL SOCIETIES

International member of Society for Vascular Surgery

Board member of Taiwan Society of Cardiology

Treasurer of Taiwan Association of Thoracic & Vascular Surgery

Board member, Chairman of Education Committee in Taiwan Society for Vascular Surgery

Faculty of the 239 Annual Congress of the Association of Thoracic and Cardiovascular Surgeons of Asia
Elevation Myocardial Infarction of Taiwan Society of Cardiology

Fellow of Taiwan Society of Cardiovascular Intervention

Member of Writing Group of the 2011 Guideline for the ST-segment

2010-2012 Committee member of Taiwan Society of Cardiology

2008 January-2009 December Representative of Taiwan Association for Endoscopic Surgery

2006 March-2008 March Representative of Taiwan Surgical Association
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HAMEBRBE total endovascular arch reconstruction

Ll R—

Wb E LR A BRI B

N R T, BRI B i S~ TATREIIR (22 & Z3) D AT ¥ b7 77 ME#HE (TEVAR) @
BUEIEE) TTH RV, ZIHEBICE LT, &4k, ARE» SO T /NA 782 & TEVAR il % 25 B2
ATV IE R CTh 50 Z0 FIRTIE, FEH AN N EE IRz L% e L, KRBT %
WHIRTH %, #H D total arch replacement DAL E L T2 BAETIE, FEERGIER] O ARAHSE)IS I 7
52 LIRS R, COBIRERE 2. SEREIIRICH T2 20 25 ORE L. FEEHFM %81 782 R,
IEFYIBIIC & % de-branching & I\ 97, in-situ CHHFHIR AL 2 fEH A0S HET 2 FEEBER L TE 72,
P ix, wlHE O N TGO RN 5B % 2 KBRS IR B CHE L. AR, A2 BBBIIR 2> © $E5E LRI 5t
ZREEL DD, HA—OWE, W OHKTMRANZ L — 2L BITOHBICANTWS, WH., AREIIRIC
DV TR D ENFD A TIT> T bo Z0 55 D Gore-TAG i AR IR IATIIR. BBHBIIR, /280G T H)
DROMEIZ, PTC §F 5ESCAEMASHZ HWT TAG 220 L. guide wire %9 3 ®ONHK PTA balloon THL
g L72D%, Gore Excluder leg extension Z i A LB EA TR > TWwb, @B EZEOFHEMN LIV,
pit fall Z#ft%& 3 5%,

FvrU7
Wh Z VRGBT ORISR AR
NIRRT R —RKBRA T > v 7T 7 by — wry—F
BB REFRS DBRIESVE BREGE e
H# Advanced Heart & Vascular Surgery /OPCAB %84 %,
CCT Surgical 2015 fRFEE A, BRI AARFEE, HAMICS %3 v MEREAL
HARSNR AR REEE, (ORISR S M R E M BHIREE, HAME M2 SRE IS RE R R, DI AE F¢
BHEEEBREE. A7 797 8 (W, HER) feEekE
1984 4F A S IR o IR SR AR A
1990 4F JUNERFRSY: 3 ERETRAFIUS
1997 4F WAL KRR FBERFE AT
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EFFHYT7SYAD
AFVRIS5T b (open & endo) Z{EVWCTIET —r#. Bk Be LR

5B REIRFE 12535 debranch TEVAR O G #Euk %

BB AT
AT RE 2

(X5 - BRR] W RBAREE GRS LT SR T ek o A T 4 & Ay 12 B 2 C 2003 4E 7> & EAED
OPEN STENT &8 AL, FAE12 A2 51X U HESGIZ L % TEVARICH AT L CT&E 7, TEVAR
T 2010 4F 12 A2 S 38 SG #E A L. 2015 4F 6 A £ Tt 281 #litifT (F1E SG 85 B, i35 SG 196 1)
L720 20114E 6 H X 0 debranch #:%# A L, Zone2 Pl EOfHBAESZ AL TE 720 BETIX Zonel 12
B AERCREHIIC A T E#4 (OPEN STENT #:&ts) 28 18IRE LTW57720, Zonel T
DOIEBIT, ORI 70 Ll b, @B OBEAEA D B UIBIAT I N A ) 2 7. @ HEENZ AL 20mm O 5
VT4 T REEMETE 5% debranch TEVAR O EZ45#IE L LTWw5, 2015 4E 6 H % T2 85 FlHifT L
72D TZOEE L HMET Ao M. debranch D FEARM KX, Zonel F TTIIMEEIRKI N A 2 (+ 8
FHENIR N4 28R ), ZoneO TIIREIIR - S0 HNA A, L LTw5,

[$ER] BYe6 6] - LM 196, FIH4ER 747 . BT o BEA: 24 Bl i device 13 TX2 : 67 f.
TAG : 18 #, TALENT : 1], VALIANT : 2 Bl (PEHIBIH D )o SG B EERALIZ. Zone2 2% 48 B, Zonel
327 B, Zone0 75 10 1T, Zonel @ 1 1} U ZoneO @ 6 B % B & JEBIMI T CThitr. #%E - YA THH
A% 8 BRIz, BEMETFA 1L CABG2 BI.EVAR3 B, F-F /A /S 2 1 Bll, “F¥FAiR¢R 1 Zone2 T 143 45
Zonel T 201 43 Zone0 T 305 57 #Mif2 3 ICU AWM 20 H. Mt I ABMIE 153 Ho EA2ME A0
REVE AR ZE 5 61 (4 B BEAEBEYE) . ASAsutRRIE 3 B, W28 2 B, TS % L, Pesb s 3 . endoleak
& Typela: 361, TypeIl :5BITH o725 7+ 0 —HITHEILAFNIIFRD TV,

FrU7
AT &b OB SR
2003 4£ 3 7 B EEARH R AR 2R3
2003 4F 4 H P EERERAR e HHEER
2005 4 6 A IEELEENSHMEE Ot > 5 —
2007 4 4 A fab M ke S48
20074E12H AT AE 2obe OB InLAE SR
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EFFHYT7SYAD
AFYRIS5T b (open & endo) Z{EVWCTIET -1k, Bk BeULR-

ATV M5 7 bR 7 KB R E

HMH F—

e B K27

(BR) MWEBRKEIREIZIECE, GIHERPEVFNTH L, 2N AT Y M 777 MR I Twi
VIR T, KB B D 72D IR IERRH 2N A XA L AT 2+ 75 7 M2 X % hybrid #2347
NTWb, 72721, hybrid {GBITHENERETH ). FHHFHNARZAOMELRES AR EN D,
JEERKBIRIE D 72 AT extd BUIR - TA S & HBMBRED L WFITHEH L. AHPARE S KBIIRE CTH -
Th, WHEZ B D KA D ) A RO P 2 47 AN 2 RIS TEVAR %2479 778t & LT 5 (staged
anatomical hybrid repair) o

(BEEAE) 201146 HH» 5 2015 4 6 H oW 23 B o Mg i5 S8R BRI F4l5 %2 17 - 720 Ext.2 %Y 11 #1
B 1 BIRIC TR Z AT 5 72D 4 BT, 7 B staged anatomical hybrid repair ® 5 $t CiE#EE T o720 761
4 B A EAIYIC TEVAR F TITWIRHE 2 T L 720 Open repair & 17 - 72 & B 23 B O F I il 4F i 13
66.4 i FEEA 14 61 (609%). KEWIRFFEEAS 12 61 (52.2%). FFFMi 461 (174%). B2 66 (261%). i
ZAp (174%) . BEME260 (7.7%) Th-o7z,

(BBR) FHTWRER 4407 5 FI i E 1235.3ml Tdh - 720 Wb T 16 (4.3%) THTHE K
NOMI IZ & 2B I Td o 720 FHEANRE R F A A0 RS 2 B (4.3%). bR 1 B (4.3%) Tdh - 72,
SEILERE H #1254 HTd > 72, staged anatomical hybrid repair 217 - 72 4 B TIXFE T RXT FRBLIZ L 70
o7z,

(#&5%) staged anatomical hybrid repair IZf##H B REIC X - TXB IO —D2 2 N5 L Bbihiz,

FrU7
RS ORISR Bl
1990 4F  FRBRZARZE, IRBRFEE I AR
2000 4F 7 T ¥ AR F— KFLPRILE VR 7
2002 4 IR ERZEE T
2005 4 JIlF=Em e REN IRt > & —
2011 4 ARBEARSE ORISR dEBd%
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AFVRIS5T b (open & endo) Z{EVWCTIET —r#. Bk Be LR

F—FT 2575 (F#EHoTH) HyH

WH HHE
BIRE TR

F—=T VATV NI, BEKBIRERRN & TEVAR O Z D MR TH S L7225 IS KR T
RpoTRWEEZTWS, A—T A7 v FORRIZ., EFYHOART, KREIRET 2 S 86 7KK
F WIS TE LR TH S, EFERIZBWTA =TV A7 ¥ bBEHIIFM % Mg LT X 2 550128
BIDLZEeDHb, T THRHEERNGERZDD L —T VAT Y MIAKRY T4 Maed TEBZIRL
72\,

[ G P S R B RS (Mega aorta) (x4 A4 —7F v A5 ¥ M, FRISHMEZ PRI 208N H 5, ik
$A =7 AT Y OKMEGE T8 LAV E TS, “HIMICHKMHMIEEN TEVAR 217> T b, K
MO EFRDIIREE LI —DPHEHTH 5. F 78808 TEIMHERKEMIC migration T4 2 & D &FIZHE X,
Wifi CT TOHA Vv F k. 225 - WiEIC X 5 2EMRAETFHIIC distal perfusion ZHESE L TW5, 727206515
IETFICREST 54 —7 Y A5 ¥ M2 TEVAR O X 9 % IEMERAEHD & IR L Tldwid v,

BS54 =T A7 NI, =2 M) B E 2 HNE 2555 TATRENIR O FE A5/
L7, D F )i aortic remodeling 2SIFE T & R VIEBI DD 50 KIEBI D LRI - FEHI AT, Tl
R EZ R L CHEISZ DD LDV ETH L, 7T 7 MUTEREFED 110-120% & LTwb,

SEREECN T =T AT v M, EFE R BRIV B 7 aortic remodeling 2SHIFE T
& %, ¥#1Z dynamic obstruction {Z & % JEFELL T @ malperfusion SEFNCK T B+ —T Y A5~ MZERTH
bo ERHEBNGEBIEL NV OBERERP S A —FT VATV b2FAT LI ET, AIT—F LFELNL
TORMWWEHBALTIRHEP KRB IRGHR D TR L 22 0 . FINRBEER & B E PR PR Tc& 5, 7272
Jis 5 PH O I BRSPS E MRS 72 o T 2 B TN R REFR T IR R R TH b0 FHFEE TR OB,
5 HEERILMZ TV, MROMELENZ L LEN D LD, 7T 7 MEIIMED 90% % #EIRL T 5,

FPUP
HrhxIaRamb ORInENE R

19884 3 A IR B R FAIEE

1988 4 4 1 Jh B KBRS M IR i e 55 — AV Rt B s

199247 H 77 YA, BV F—=RFEWE A — Ly 7Ll Be OB & SR B
1994 4E 8 H IR EREWR B OIRIMAE S FHE % BIER

1996 4 10 H & B 2 Bowbe. O E S B e &

2011 4E 4 J R RFERFRRERREER G MRBHIEER 2 SRy R
20134E9 1 dorhatawRemk OBIENE HE

BMER N DII AR RSO - KREIRTA. 4% TOPIIHE #4400 #1
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EFAAYT7SYAD
>V bIS5T b (open & endo) ZfEVTIET —fEs. BE BEULR-

J Graft OPEN STENT GRAFT ®ifHERE E Fiio Tk

g Rk

PiEl w2

AL ERREIIRIE . 4 #PH S SRR BRI BT R R IMAE W A DFMOMS B % L. AW OEIEw#O
W & PRED ) 2 7 % iP5 L vwbiv, 4 7% BREAEHIRO T TIRES EORWTFHD—>TH %, Open stent
graft (FMFBIEFEIFDOAT, 2 Oo—MMITHEZBRETELIFMHFRETH Y., BIIEFE TIE L DR TT N, APLRE
MR SN TE 72, BB TH T F TH44IZ MK stent % 72 hand made open stent grafting % fitifT L T X 72275,
MK stent (ZMEFIZL > TREDPZILLTLE W, Stent x—EDORIICHAE TS Z LIZHEETH > 72, 2014 £ 8 A
EN# D438 Open stent graft TH % [] Graft OPEN STENT GRAFT| HYEBREET SN /zo HUEETid 2015465 H
ETIC 66 (Bt 160, Wi 5 0) (SR L RAF 2 i 2 155 2 & sHik72,

WBETIE, PRSI AREZ EfEICT Y P a— V272012, MaiCT TAT Y b7 57 M ORBEIREZEHIL
FNRCLEN>TT I 7 MIe—F v 7% LTws (K1), & BRI Th KMEICITHELZWI & %JEHIJE L
T, 720 WEDPER LB D LI ITKMYER» S AT ¥ F*Kif@ﬂﬁ%’ﬁ’i’L( L. 7777 MPABICED S &

ILTWb, AF Y b5 7 VEER, 757 PHTOV— Y 2R S8, SRR 2TV RE SRS L o
%*KS&J\H%A%??O TWho ZHUT & o THEABI AR BN H O RMEA AR E 22 . BB TIIAEEAL, A
R % S O FRBMEIHEZ RO TV v, T, ZEfHE TERRBOLEIIIHMARHOY Y —F V714 /v
7 AWENREE 2 ) v T (€= TI9 =27 7y THRASHE, B M2) 28HLTwE, HEHOMHTZHW
TELMNITELYFTE S 2L, AHE THROTEZHEREVPAELTH ) 2O MEEMENTRNZ EZD ) v
TREHTZAY v b THY, 290 MLITH Y MRI bHEHTHETH 5,

X 1

FrU7
SR b DRI VR Kb
2007 4F RS T BERHR PR A 3
2007 47 KFHS A IE R A VS 2 P I 90 0 Bl R 1A
2009 4 ARERIBUILIREE LRI SRR H
2010 45 HIHCEEE LB SR H
2012 4% AT RE ORI SV RHEE H
20134 ARERBUILIREE LRI SRR H
2015 4% LR ORISR Kb
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OPCAB DIV EEEUNR+BERBLIURMTI=v T

LA ekt

ZEBEN— b eV 7 —

WAL CIERANCAT 9 BOMITIZ CABG 288 W T A%, HARTIZ ASD % AR ® AVR 3% WO TIEARWTL &
9 P WAV TIEAM O —DINE DT BN DN SARTT A, BUIFEF ISR BREY, —FRe M5 F
WDV L DHEEIR N A 7S A TT

FIZHATIZ OPCAB 272 ) ElG 2 5O TE D, OPCAB 3T & 2w & — ARy S v b & U
b Ed,

INARZMTIE, BWZ I 7 FERL CRWHEFA/ED . BWYET LI EAROOLNE T, RS
BETRERT HEINEZ < FE - BEFZL - WEPMR L FROZ v £ AWGEE > T E T Tk R
E—HEEAT, $TRTIERBAA DrogLVWHIZS L3 hE T, 797 MERGESE,. B8 Dr
i SELHREEZSI LV EVITER AL

777 MHEIELIDOLLILLEICIN, WHEEEPEVWEROLNS, FNREMPEVWEF AL LE
KHLWETA, AR TR - UREZMATGHETR->TEE L7,

AHIE. Speedy #*2 High quality # €Y b—I24ToTWb, ARV D/ I Ny #HESETHEX T,

FpUF
HEN— Ny —DRIESNF R
SCHE LA A H
1998 4 Aol R R AR A
1998 4E 5 KIEiRyske  WHEEE
1999 4F 4 BUBKFEATMERBE OB SRS R
1999 4 10 A BRI A duigbe (g o4t
200241 0 /hERCembE OISR
2006 4E 7 H T A AEIRE S

Salt Lake City, LDS Hospital Clinical Fellow

2008 10 H ZliEN— M ey — DIEILESE
20124E4 H #EAN— M vy —  LRILESMHT R
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EFANYTFSYRQ
OPCAB DY EBEUN+ERBLIURMTIZ=v T

i o

Al R AR b

® ITA DEETRVLRIBHE
semiskeletonization & iV 5. T3, R A A THIHEG I 2 3 E O F/i TUI S %, Fi Ok
ENBI IR A 2 M EE 2 S B L TERISD ) KL 2 ISR TE 2 IREICL T2 oR%
N=FZY T ARV, WHZ Y v 7% HCYELE L T o BAo#IR 2 845 L i % Faid
O —5—3 3 v SO MREFIEA 5# AT full skeletonization & V) b AR I O &R AL <
777 FRLH#EORV AFRFRERATFRICAL2HETH L. N—F=Z v 7 ZAA NNV E T ELA
AT TH T RE,
@ LITA — LAD EDER
B4, 757 + % LAD O FRifili side by side (21 &, KA D (WA wEBETRIM YLD
T THHITT B,
@ LCX AR DIEDOREFLH LIS T NYIEE
Lima suture 1 KRTEMT 5. LADDEELHE UL 7T 7 FE2FRNICEL, 77 7 ML LRWVWERIC
TLHRINT ) v TTROTHE L, RBEIEBNELZHBETEZ 2 FHMUTYEZE T S5, BIFOHMBIHE
2 WoT, 97 FPOAEREMICHIHET %,
@ RCA B DEORBH LI S T NYEE
Lima suture & A% ¥ J 4 F—TLRF 2 E ST 4PD OREBIHEFEWET 5. 777 & FRiIC
BEWTRIEEHE ) 126 L, ZEFAITAREZ A2 E%25% T S8 5,

ARY XY NVTF 7=y 7 HNWEINRZ ) —27 57 b Oy E3: (piggyback technique)

LITA-LAD W& %47 > 7238 RITA 3@ B HEIBICHWS IR S, RITA2 7V =757 55
& radial artery LEORE &2 ) LIRBRHEEEZ §XRTHN—TE 5, SVG Z KRERICHEWE L7285 %
THEXIZLTRITA P 2YWET 5,
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FrU7
ol R AR b OB SRR R
1962 4 REFRA I,
1986 4F  HETERFEIHE,
T ERS, B % T
1997 4 HdiRE—RTFRboR . RIYEORE 2 I N L2 fk,
2005 4~ FALIRR. BIIRE. FRBOEAM. LR IS T O TA S
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EFANYTFSYRQ
OPCAB DY EBEUN+ERBLIURMTIZ=v T

OPCABDERLHHT 7 =v 7

A Bz

A D AEHiN— MY —

1) BRFI=-vo

D ITA DS TR e

T3 (T ERITPE D BEMHI I A FBE L fascia DM I ) OFFIRZER L THB <o E3MMAY 25, &
k& BIROM %2 ERA A TYEET 50 TNERMIISET 25720 £ T PRI LR T TR
AHELSEDL, BRAADEEZAMETOL )L THV S, L THINEIIREEEE S &2\, BT
TOFATBE, KMHUMZBERAATEEY S, KIFWEZ )y 7E2HVD. 82 HHEBIIRIEKV 720,
Bk TRz S LR T W OiEE T %0 MIREIIR & 56— BB IR XM ISR %,
@ LITA-LAD W& DA

ITA DAV T % IR Z B I S TB X, graft @ far side S5 HZWMET %, graft
P — native ¥ T4l L near side ICANUE graft 2 T LAD 25 A %5, ZDEFE T far side (2B |
native W#t— graft /s T4l L toe 2%, toe Tl graft /£ <. native ZELINL L H T 5,
Q@ LCX 0. LEOHEFI L, 77 7 M&lk

LIMA suture % fB & o THiEIROBICE &, LIREZ RIS E 5, A5 ¥ T4 — 2 EHIZFHNICH
LT 2 EMEAME T3 2DT, Xy FERHHEMIHEITTH 59, WEDNHFIELAD &F Lo
@O RCA D LIEBORIF L, 757 FY&EEE

RCA ® W4 1d. head down position & 3 %, #4PD & #4PL oW & id, LRI KIEZ M & 9512
LIMA suture Z#ifi§ 5. #3 XMW HT 5B, LIMA suture D7 > a Y iddb ) 22053, &8RO
EE ORI D LR 2 BT 5,

2) IA1TI9=wTJ
ITA %\ 72 sequential bypass . SVG @ valvelectomy ## /<L 3,

F+vU7
£ N ABHIN— MYy — LIRS R
1996 4 3 H ik R iR pE S B A 3
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