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Initial Experience of Robotic Cardiac Surgery
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Background: In general, cardiac surgery has been performed via median sternotomy. During the past decade, im-
provements in endoscopic equipment and operative techniques have resulted in development of minimally invasive
cardiac operation using small incisions. With the advent of a voice controlled camera-holding robotic arm (AESOP
3000, Automated Endoscope System for Optimal Positioning), cardiac surgery entered the robotic age. Material and
Method: Between April 2004 and December 2004, a total of seventy eight patients underwent robotic cardiac
surgery, of whom sixty four patients underwent robot-assisted minimally invasive cardiac surgery via 5cm right
lateral minithoracotomy using voice controlled robotic arm, femoral vessels cannulation, percutaneous internal jugular
cannulation, fransthoracic aortic cross clamp. Other fourteen patients underwent MIDCAB via internal mammary ar-
tery harvesting using AESOP. Resulf: Robotic cardiac surgery were mitral valve repair in 37 cases, mitral valve
replacement in 10 cases, aortic valve replacement in 1 case, MIDCAB in 14 cases, ASD operation in 9 cases,
and isolated Maze procedure in 1 case. In mitral operation, mean CPB time was 165.3+43.1 minutes and mean
ACC time was 110.4+48.2 minutes. Median length of hospital stay was 6 days (range 3 to 30) in mitral ope-
ration, 4 days (range 2 to 7) in MIDCAB, and 4 days (range 2 to 6) in ASD operation. For complications, 3 pa-
tients were required by reoperation for bleeding. There was no hospital mortality. Conclusion: Our experience of
robot cardiac surgery suggests that many cardiovascular surgeons will be able to perform minimally invasive
cardiac operations through small incisions with robot-assisted video-direction. Well-designed studies and close long-
term follow-up will be required to analyze the benefits of robot-assisted operation.

(Korean J Thorac Cardiovasc Surg 2005;38:366-370)
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Fig. 1. The AESOP robotic arm (Automated Endoscope Sys-
tem for Optimal Positioning).

AE $AolE 2% Do) SRR YAGES 23 A
o AIeHcHFig 1. £ 2ACIHE 20044 49TE of
Fe2Pe Aflel A25EE AYNEn 1 AHE
BasHe wols.

At o e

2003 4QRE YA F 7892 BAtelr) FEER
(ABSOP)S ol 43 4844 g AMadT $4248

23 A%, 4bds Ag, oy A%, ANFEAAE

, AAFols Y 1 o]F AT Ao Hi&
D45 $HEA WS delol A&
912 ol A% 4L ol §ajo] BAu

% 2 AR Asid oz g AR Medonic,
Inc, Minneapolis, MN)Z 3} o}9}9ollA] L EZ2S 30%
JE 2 w1 93 AWE 1-2 om AAE dod 92
el AWML =% A7l & Seldinger techniqueo & 274
W} 7} (Medtronic, Inc, Minneapolis, MN)-& 4] slo] A|2]j¢
3 sk A2 42 AR S AWG T SZ A4
2 4-5 em 3 A Sodol E29 F Y74
Roll eleiA Qe A st} S
e w2 AR A3 SRo R SEREoE 24y
L 3374L AUtz A2 7o 2 Chitwood = H
], = -

e o ofN o
& o
4
)
rlo

XML 9

Lo

Robotic Cardiac Surgery

Table 1. Robotic cardiac surgery

Robotic cardiac surgery No. of patients

Mitral valve surgery 53
MVP 37
MVP +Maze op 14
MVP+Maze op+TAP 5
MVP+TAP 4
MVR 10
MVR +Maze op )
MVR +Maze op+TAP 2
MIDCAB 14
ASD closure 9
Isolated Maze operation 1
Aortic valve replacement 1

MVP=Mitral valvuloplasty; =Mitral valve replacement; TAP=
Tricuspid annuloplasty; MIDCAB=Minimal invasive coronary ar-
tery bypass; ASD=Atrial septal defect.
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Table 2. Mitral valve repair techniques

Table 3. Perioperative data

Techniques Cases
Annuloplasty 42
NCF 17
Q/T resection 14

Commissural repair 9
AMVL extension 3
Commissurotomy 7
PMVL mobilization 7

NCF=New chordae formation, Q/T=Quadrangular/triangular, AMVL
=Anterior mitral valve leaflet; PMVL=Posterior mitral leaflet.
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CPB time ACC time LOS
(min) (min) (day)
Mitral valve surgery
Total 165.3+43.1 1104+284 6 (3~30)
Isolated 162.11£48.2 103.2+384 5 (3~15)
ASD closure 101.7+46.2 5171453 4 (2~06)
MIDCAB 4 2~7)

CPB=Cardiopulmonary bypass; ACC=Aortic cross clamp; LOS=
Length of hospital stay (median); ASD=Atrial septal defect;
MIDCAB=Minimal invasive coronary artery bypass.
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Fig. 2. Postoperative result of skin incision.
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