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| Abstract |

T raditional cardiac surgery has been performed via a “big” median sternotomy incision by
significant complexity and invasiveness. The traditional big incision has presented with many
problems, and at the same time, has given opportunity to make the procedures less invasive.
During the past decade, improvement in endoscopic equipments and operative techniques has
resulted in development of minimal invasive cardiac operations using small incisions with or
without robotics. A number of cardiac procedures are currently performed by minimal invasive
approaches and for many surgeons a minimal invasive cardiac surgery has become a standard
practice. Herein, we reviewed the minimal invasive cardiac surgery in the aortic valve, mitral
valve, tricuspid valve, atrial septal defect, and coronary artery disease.
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Table 1. Potential benefits of minimally invasive mitral valve surgery

Avoidance of sternotomy
Very small incision

Less surgical trauma

Better visualization of intracardiac structures
Reduced bleeding

Less blood product utilization
Lower infection risk

Less pain

Shorter hospitalization

Faster recovery

Better cosmesis

Greater patient satisfaction
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Figure 1. The da Vinci™ surgical system.
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Figure 2. A postoperative scar after minimally invasive mitral
valve surgery.

Axleo] A AR 20044 495E] 2008 29714
% 4569 9] EA}A AESOP 3000 system (Computer
Motion Inc, Santa Barbara, CA, USA)S o]-83F A3k
=< A3l 20079 94 0] F- 3379] ghAtollA] ThilA]
<=2 (da VinciTM Surgical System: Intuitive Sur-
gical Inc, Sunnyvale, CA, USA)& 0]—8-5} HA
7 e A, S HABE F8 4, 44
B A%, e 48, AEAAEE, AE

1wl o PR Age] A Ugd BAE 5
3] g-sH dhefol] ARHAT @ sAtel| o) 5
SO Z 489189 to] Ht tol= 46.7£14.6M1%
AL} 2187, o7 27190 nk, Al E FE S SR
gk g3 o) 2419, 2Rt X30] 109¢]], MIDCAB

d P
=44

o] 460, ANzAZET 9 /N dHF F50] 614,
=Y A gete] 218k gl ¥ % o] 260, Maze &1
f\l?‘sgﬂ A7) 30, dlsuldet X)3eo] 34} 5

FEAld FAl Al E FEZE Maze 5E9] 121&1] 4.}
At ¥ <ol 830t ol el A FENE B¢
Nl e Fof SR Ao tist AlEe] A97)

22¢] QIgith. A 48918 ] Bkx} 2= MIDCABS Alghuko-

(3

S A 9)3k 4437 <] WMW Tx TN S o
43 A 9e3he AN Hit A3 ARk 127.9
49,24, B E AHARER 82,6 £37. 74 0|t} &5
A7 B SR 7l B9 5U((2~28%), MID-
CABL 3¥(1~99), A &%
o]$l2m Maze 20| FukElE 7499 %MHL TEF
ﬂ”é““ AAe] Fof g HFHR] AR Ao g OJ%H

T 79E~30) 01}, el AsFE AR

X4ﬂ°l STERY A= & o= gl e s
FHFo2E 2% S AF=d B97F 129(2.5%) 0
2 7o) A9 2604 =

T AMEIEZ 0 2 W A E o] 88t Rt o] 3
E¥ 4971 200 glick 95 9 2 2 A1 5
FHT HASHA et %7—1%03«1 HE 32 gldlon
o 1ol Aga)
At AsFE/NeT skl rﬂi 28] 2 Tt
Aol thate] thiio] Fak= “P—’-is}%iEHFlgure 2). 24
oA HA H5A R S AlffB ke =S A
7hA] 34 JES A9 e F 27 9 v AR gloie
EAolx Al 4324]] %‘% @711%% ol-g3t Tx
38 Fkel 24 35A SR JEE rle] 5

.
% A0 FH o vwsE At 54 F HLA A
283 o] AEE 2SN SR RS Kol
EASEAFEE W 2 22 364 SETolN 4%
4.8%9h 2, 5% Frol8t 2] % Hol | ehsich. SEgu} 4
W&ol 27] WolNE Az A5 el BENE
S AYRALE o188 JB4ol B ol A AL A5
AL Fgtel] frolgh xfo] & KolA] ekgkth(Table 2, 3).
B4 HST HSY T 42

o5 Betole] A W4 d 55 bEe 2 YR F
TN L A HFEN SIe Mg Alobol i) Bt
{33k Pt Aol ofel nABE BN Aol
718 HEA e, Ao S AERE Botel 339
o) T S Ik el ek



Minimally Invasive Cardiac Surgery (=

Table 2. Residual mitral regurgitation between sternotomy and minimally invasive XA ZIAX [H=odmial &40 747
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Figure 3. Transapical aortic valve implantation via a limited left
anterior thoracotomy.
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Table 4. Current Recommendations for OPCAB

Minimally Invasive Cardiac Surgery
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Pathology Indications

Contraindications
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Cardiac Multivessel disease
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Ventricular arrhythmias 32
Dilated ascending aorta

Noncardiac Elderly age

Calcified ascending aorta
Neurologic history
COPD

Renal dysfunction

Bleeding diathesis

Intramyocardial LAD
Diffusely calcified coronaries
RCA stenosis <80%

Severe LV dysfunction
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nary artery, RCA: Right coronary artery, LV: Left ventricle, LVEDP: Left ventricular end-

WE S3te] AH7E ARgshe] AAx
g el Fashs Zo] e

diastolic pressure, MR: Mitral regurgitation, COPD: Chronic obstructive pulmonary dis-

ease

1} stroke rate7} 2L
o Hlwrlyke Zlo g By Hi Qri17). A%

¥
i)

o
rE
lo,
s o)
o
ot
=)
—Ho
tot
N
=2
=
201;5
>
=)

O
)
il
o
)
>
f1

> 0 e o
pou)
o
Sh
of,
0o}
pou)
z-o
1l
£
_VE
r o
>
ol}l i
of,
i)
32,
=
J[m

oo

°

] /}}]BEH%‘?ES] @,ﬁli}ﬁ_ CannLllation°] 3=
koAl ot FHolut e FH-s F3te] CPBE o4&
SIAI%k OPCAB o185} ekt Al Sick,
= ] E=Rol A= OPCABS Fate] R 19
o S Al A2E = QaL TR s E X & Aol 7}
A Fethal Barskal QIARE 9]t Akt o]k OPCAB

of| 2-335= tl= %73 learning period7} H o3t} &
St slst S)ake] Aot ol kel A3 Folt 2]
o] th& & 1ot dvhA o 2 e Q= OPCABS]
Z7 571 2 Table 49} 2t}

oo 30 X

ma wt !
m >

o

A8k

O (

] O
SRS

2. Minimally Invasive Direct Coronary Artery Bypass
(MIDCAB)

A

Lt

S o

=
A% 2719 1*&%”—!‘ 3=
A

3] 9] gold standard 2 AZFE AT},

19803t} Benettisoll a4 thA] 3k
AR el o] s ARl HAaL 1990 Th
ko] MIDCABO] 7] #A] 1990\t Sk A8 )
otk A3 Aol Z3hE BT ©-5)Lo] 22 A}
SER oY HTole FEANe dBE T 994
o] &8 3AlToA] MIDCABS Alddsta gt I= u%
S oA P AR sk F-3]ee] 4L thE A
F ol vlalA] wie- £ A7) 7H%g 2 AEgo| A4
*1 2

ofN &

=

L

1 23t Zulo]

N

MIDCABS Al883 ol 49] B e B5y 3%
< e BAET o) 2ulahE HAR g
patency® 181 AP Fa8kH wakA 44 Ao
doppler® o]83}0] 5] @R Hug Selgh

o). w3k AAskA AL A2 el ke Apole Fe Aok
of|A] target site 277} wilg- o a1, Aol et e A
#H719] o] g F97t 7] il e A #3F
9 A FFS ot Wws o] Fadl gk JRE
7HA 2 Qlolo} st} w3k = F74o) S2ko] oA w= 3

=

thateArelslxl 341



[ ]
N Lee JW - Jung SH - Je HG

342

Table 5. Current Recommendations for MIDCAB

Pathology Indications Contraindications
Isolated high-grade (>80%) LAD stenosis Intramyocardial LAD
Redo LAD bypass (if LIMA not previously used) Diffuse calcified LAD
Cardiac RCA stenosis(“right MIDCAB” or subxiphoid) LAD <1.5mm
Multivesel disease(hybrid procedure) Ventricular arrhythmias
Severe LV dysfunction
Young, active patients Severe COPD (FEV1 <1.0L)
Noncardiac Same indicationas as OPCAB in high-risk patients Severe obesity (BMI >35)

Previous laparotomy (subxiphoid procedure only)

MIDCAB: Minimal invasive direct coronary artery bypass, LAD: Left anterior descending coronary artery, RCA: Right coronary artery,
LIMA: Left internal mammary artery, LV: Left ventricle, LVEDP: Left ventricular end—diastolic pressure, OPCAB: Off—pump coronary

artery bypass grafting, COPD; Chronic obstructive pulmonary disease
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