HEQIX 2008:41:598-604 O a3 0

TE8 UAIB Z2R(AESOP)& 0|82t X4 EEH Hysy
T 120 A|gE HTFH &S Zao) et

O|dg* « ZEE* . O|SEf* - L2 &>

Comparison of the Operative Results of Performing Endoscopic Robot Assisted
Minimally Invasive Surgery Versus Conventional Cardiac Surgery

Young Ook Lee, M.D.*, Joon-Yong Cho, M.D.*, Jong-Tae Lee, M.D.*, Gun-Jik Kim, M.D.*

Background: The improvements in endoscopic equipment and surgical robots has encouraged the performance of min-
imally invasive cardiac operations. Yet only a few Korean studies have compared this procedure with the stermnotomy
approach. Material and Method: Between December 2005 and July 2007, 48 patients (group A) underwent minimally
invasive cardiac surgery with AESOP through a small right thoracotomy. During the same period, 50 patients (group
B) underwent conventional surgery. We compared the operative time, the operative results, the post-operative pain
and the recovery of both groups. Result: There was no hospital mortality and there were no significant differences in
the incidence of operative complications between the two groups. The operative (292.7+61.7 and 264.0447.9 min, re-
spectively; p=0.01) and CPB times (128.4+37.6 and 101.7432.5 min, respectively; p<0.01) were longer for group A,
whereas there was no difference between the aortic cross clamp times (82.1£35.0 and 87.8+113.5 min, respectively;
p=0.74) and ventilator times (18.0+18.4 and 19.749.7 hr, respectively; p=0.57) between the groups. The stay on the
ICU (53.2440.2 and 72.8+42.1 hr, respectively; p=0.02) and the hospitalization time (9.747.2 and 14.8£11.9 days, re-
spectively; p=0.01) were shorter for group A. The patients in group B had more transfusions, but the difference was
not significant. For the overall operative intervals, which ranged from one to four weeks, the pain score was sig-
nificantly lower for the patients of group A than for the patients of group B. In terms of the postoperative activities,
which were measured by the Duke Activity Scale questionnaire, the functional status score was clearly higher for
group A compared to group B. The analysis showed no difference in the severity of either post-repair of mitral
{0.721.0 and 0.940.9, respectively; p=0.60) and tricuspid regurgitation {1.04¢0.9 and 1.1+1.0, respectively; p=0.89). In
both groups, there were no valve related complications, except for one patient with paravalvular leakage in each
group. Conclusion: These results show that compared with the median sternotomy patients, the patients who under-
went minimally invasive surgery enjoyed significant postoperative advantages such as less pain, a more rapid retumn
to full activity, improved cosmetics and a reduced hospital stay. The minimally invasive surgery can be done with
similar clinical safety compared to the conventional surgery that's done through a median sternotomy.

(Korean J Thorac Cardiovasc Surg 2008;41:598-604)
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Fig. 1. Operative set up. ACC=Aortic cross clamp; LA=Left
atrium.
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Table 1. Preoperative patient characteristics

Table 3. Surgical procedures

Group A (%) Group B (%) p-value Group A Group B
Age (years) 45.6+12.7 5441117 <001 Mitral valve surgery
Male 23 (48) 23 (46) 0.85 MVP 26 10
Hypertension 5 (10) 6 (12) 0.80 Isolated MVP 12 4
Diabetes mellitus 36 5 (10) 0.72 MVP+TAP 7 3
Hyperthyroidism 3 (6) 3 (6) >0.95 MVP+Maze op 4 0
Stroke 5 (10) 5 (10) >0.95 MVP-+Maze op+TAP 0 3
NYHA class 2.3x0.7 27407 <001 MVP + vegetation removal 3 0
Pulmonary edema 5 (10) 4 (8) 0.74 MVR 9 28
Atrial fibrillation 7 (15) 28 (56) <0.01 Isolated MVR 3 7
Ventricular tachycardia 3 (6) 4 (8) >0.95 MVR+TVP 2 6
WPW syndrome 1(2) 0 0.49 MVR +Maze op 0 6
Ejection fraction (%) 61.417.4 57.118.9 0.12 MVR +Maze op+TVP 4 9
NYHA=New York heart association, WPW=Wolff-Parkinson-White. Tricuspid valve surgery 0 2
Isolated TVP 0 1
TVP+ vegetation removal 0 1
ASD surgery 11 10
Table 2. Preoperative diagnosis ASD closure 7 4
Group A Group B ASD closure+TVP 2 2
ASD closure +Maze op 1 4
Isolated MR 22 14 .
MR TR % 6 Waden operation 1 0
VSD closure 2 0
Isolated MS 1 7
MS+TR 4 11 MVP=Mitral valve plasty; TVP=Tricuspid valve plasty; MVR=
Isolated TR 0 2 Mitral valve replacement; ASD=Atrial septal defect; VSD=Ventricular
Isolated ASD 9 8 septal defect.
ASD+TR 2 2
VSD 2 0

MR=Mitral regurgitation, TR=Tricuspid regurgitation, MS=Mitral
stenosis; ASD=Atrial septal defect; VSD=Ventricular septal de-
fect; NYHA=New York heart association; WPW=Wolff-Parkinson-
‘White,
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Table 4. Intraoperative and postoperative data

Variables Group A Group B p-value

292.7£61.7 264.0+47.9  0.01
128.4+37.6 101.7¢32.5 <0.01
82.1+35.0 87.8+1135 0.74
532+40.2 728+421  0.02
18.0£18.4 19.7£9.7 0.57
97£72 148£119 0.01

Operative time (min)
CPB time (min)

ACC time (min)

ICU stay (hours)
Ventilator time (hours)
Hospital stay time (POD)
PRBCs transfusion
Number of transfused patient 28 38 0.06
Mean pints of transfused PRBCs 1419 22£20 0.06
Removal time of chest whe (POD) 3.8£1.9 6.111.8 <0.01

CPB=Cardiopulmonary bypass; ACC=Aortic cross clamp; ICU=
Intensive care unit; POD=Post operative day; PRBCs=Packed
red blood cells.

Table 5. Postoperative complications

Variables Group A Group B p-value
Prolonged air leakage (>24 hr) 9 2 0.02
Pleural effusion 5 2 0.26
Pericardiocentesis 0 4 0.11
Prolonged ventilation (>24 hr) 2 3 >0.95
Transient renal dysfunction 0 3 0.24
Stroke 1 0 0.49
New onset atrial fibrillation 1 4 0.36
Pacer maker implantation | 1 >0.95
Deep vein thrombosis 1 0 0.49
Reoperation for bleeding 1 4 0.36
Chest wound infection 0 1 >0.95
Groin wound infection 0 0
Groin wound lymphocele 0 0

Table 6. Postoperative pain score® on a basis of 0-10

Postoperative interval Group A Group B p-value

1 weeks 13213 43+14 <001
2 weeks 0.5:0.8 30+14 <0.01
4 weeks 03£0.5 2.0+1.2 <001

*0 being no pain and 10 being the worst possible pain.
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Table 7. Postoperative activities measured by the Duke acivity scale

Group A Group B p-value
Preoperative activity 33.9+13.3 269+11.3 <0.01
POD 14 days (score) 14.916.9 6.9+45 <0.01
POD 14 days (%) 478+29.6 25.3+12.3 <0.01
POD 28 days (score) 2631107 152%76 <0.01
POD 28 days (%) 83.7£36.9 5794224 <0.01

Return to full activity (weeks) 7.56£7.99 13.56+10.2 <0.01

POD=Post operative day.

Table 8. Postoperative result

Group A Group B p-value

MR Grade 0.7£1.0 0.9+0.9 0.60
TR Grade 1.0£0.9 1.1£1.0 0.89
Paravalvular leakage (n) 1 1 043
Valve thrombosis (n) 0 0

Atrial fibrillation (n) 1 (14%) 6 27%) 0.65
Postop. EF (%) 56.7+7.6 55.2£9.5 041
Preop. EF-postop. EF ~ —47t86  —13t11.0 0.2

MR=Mitral regurgitation, TR=Tricuspid regurgitation; EF=Ejection
fraction.

6.1:1.8U 2 AT N4 FefstA o Wkt
(Table 4). -+ TE AT dgien A4
44 ZIFE, ¥4 59 APETol o wiker
£ ¥ 292 93 199 $AoA BAEFEEAMEE A
FET APt of Aol A HH o] WAE gl ot
e HAdE F45 ol HAddG € F £l 9
g AgES BTOIA o ggew Addez A

198 gdl A% o g dEE Auek A3 F

Zredolnt "%'JJ'-“ 8 ¥dHF2 glodch(Table 5).
& ¥ 55 A=ET 55 4 gs WE o, 7H 4

5% 1008 7% ) ol= AE e FF
A& Yele <24 5% 55 (Numeric Rating Scale)(2]
o] &3l om AT 1F, 2F, 454 BFY BEE
1.3£1.3, 0.540.8, 0.3+0.52 Bell wle 2Ju] 9A A
v (Table 6), 44ALe] 4 588 FHshe 72
ALE] Al =(Duke activity status index)ol] wE 7]5 A
(functional status score)[3]E & % 25, 454 247 152+
6.6, 12.0:8.58 ATl AAsA E%cKTable 7).

i
W
o0
H—

2. JE to ro r.?L
ol

e ¥
o}nio_(

A

£ ¥ A2 A% SRR AES AW B4
4% AEE AF 0751001900 B AHES A

- 601 —



(WE=3eIN
2008;41:598-604

3 3Ae AF AEE 101098 F 7o) EAR o
ot Zol7} gl Maze 55& A3 32 & AT
A 19(14%), BTl = 6% 21%) A4 € F el
gl ALHG o BAH f942 elgidh At
AFES 2474 199 #AlA dgler o ek e
g EE sldch(Table 8).

)
lo

i
z
ax
o
pu
oX
ofN
N oo
1
2
-}
iy
rlo
A
K
et
ax
sk
>
iy
>
o

Jet
ML
st
r
e,
i
O
oy, o
o
%2,
2
X
o
-+
ik
Ao
ki
N
b
rl

Eis
FEHA AR BT R HE o] L3t Ha
A wgdl AL A HAL 19959 o] F
AR 2RI WAA F€ 717, 98 Asle
7 Z3e &g A o] 7}
A HZolle wE2A A= 2 Qe Sl
ol A& 2004 Eoll oA F[d]0] AL & ZEE ol
sto] TS Ao 2 ZolE ole] WAdA AP
st 9lrh
19964 5 & B3 AESOP 20002 % A9 &4
& Qs ZXo| FE WAAE ol FAA, € AVt B

= My oy ot o fu
olo 1 ©

off fo < o o <> |o

o,
)
i
o5

2 A~
A8 ¢

oA e & Wol Fi AFIHE AHE 71AA A
Ae RAAA F7) el

o ;

o gl PAHY g
[o]

1
S Aol A4 & Aol

ol 4
At v 984S F9
th. Mohr 5 o] & o]8ste] 1007 ol 49 & hat 4
£ Adslen £ A#E wFslrlse). T
Ak 1% % Z3(da Vinci™ Surgical System, Intuitive
Surgical Inc, Mountain View, CA, USA)Z 7ulg}E 24
Y 2Gste F oldell e 797 AEEE Bol 30
7t 9 e & AAe gF A FEE uE oA
o] AESOP#H th& Aol o 2lofl vl Q1 A7), AA
AX & FedA L vissich. EholA L 2007d 129 %
B olx] g 2548 ol &etx lev vl & A9 5
HEZS 3#sle] FAT AESOPE H Axslx givt 2
2v Aol HHEWHA Fogs thilA] FE 258 o

=}

j=1
¢ AdTEel v 3UME AR vy, €8 W
AR BRE olgst AR gEE AR Eug B
B A%, ;

% b A%, oiSae A%, 4E
& QAFARE, ABAE Fol gl 3

WEEH ke, diswabd dgdole ol g3l ggton
a9 A BF g B5FoE ¢la gt Nifong 5
(8]8] Riiell ofsp rto]z} 184 olslel -1t 804l o]

o

o
o
o
L
2
=
Ho
e

MEEE WS A5, AFA,
s

ol gl A4,

N,
ofr
o
ox
e
gk

X
iy
et
o> T

of
& &2
Sot
o
N

o,

&
(o3
O,
Q,
o

ol X

[o]
e
rob 3
ox
Ho
2 |
o
oftt
2
o
Sot
gy
o ©
fo
_?L
r
)
op
i
2
)

o2
b
B
o
2
Fxd
o8
2 K
o
(&%)
wh
s
pich
BN
o
o
ro

&

vt B A 134, 824 SAAL 2
sglen AAG A719 MEeet Qe
717 A ghevka Az aga 2
3o ANE FEE Fold TR HEE
ofg] oA Hasla glom 34 A3}

L
S o
>

ﬁi>}mi>}mn\ll~1r.\‘lru10cﬁné
T
o

e e

B o

o4
R
wo >

fo rlo

N o
ox
o
2,
o
ot
v
by
b
>
iy
o

° K
)
:()é
o

.0f
i)
td
oX

o
L
=
et
ox
N
ol
N,
>,
odk
rlo
ox
=

N
re
POY
o
b
rie
(e
=2
2

14
J

fle v o2 g
rﬁoi:i\lz
_ai.o_v:
bey
tmln
=
Ek&
0.
-10_YL
8‘:3‘
e
° =
o M
o o
E0-‘-"‘0:1:.‘
T
N o
40 o2
o
= 2
ﬁ'o&n
|
L2

fr o
>
=
ol
Y
fru
o
gor

)
ol
2
S
vl
i
ol
it
o
rlo
e
>
ok

ox

m 4 ox

b

LS 4 2o
=
% | o on
L(;‘ M % o
ol oXx ox e
ity by 4
e e
lo
o
fo
gj
i
P
D
)
21
o
o
L m_{}l
o

Yo
o

T O
ol r} m& AFFITAMNE S J&

goug gx9 Hy|go] HEEH A4H il 93
A HEE gk 2 Aol ol dFolA FHol =4
tH1,7-10]. 299 AT E AFFEAMNes B2 3
Zpet Hla A FAFLE oAl 550l dilon, o
A AEEY BAE st 2] Aareae gol A
7] Aol dldlA e TYE A A FF AANed
Hlizslo] 2 & AHE 7t = Aol digiA= ob3
=29 oJ A7} ek 20011 Glossi F[101 4 AFA
Aree T 10959 S IAH gYo R e

[+

2 88789 3hALe} wlarste] Abgol Zelvt gleg o
Z3192 20051 Dogan S{1]2 AH3d TS &g =

=2
=4
159 444ES B Bae 93 4 £AF 2

ol o By Rd A g
¥

=
Fozg AT A7 AAGA £do] A 2L
2 3ajol] Hal U] LS MAAACT HZY =
Sae) AT G PUFE, AE S0 BY Bak



Be Holuh mAY £ um FH B3E o}
]} w2 A Ak ol ATiAo]

AABE 22 ol g Ha AEH A% FEol 24
717

o WE 3%, g2 %

Q) wa} £of AA R ok JAE 244 S
sptol 8] BolAA ee AgNAt WY A%
o B SAA 2% $ES B oG F AoR

Azt % A9 4

g
71 9oy ez Az,

o
kl
Ao
1ok

1. Dogan S, Aybek T, Risteski PS, et al. Minimally invasive
port access versus conventional mitral valve surgery:
prospective randomized study. Ann Thorac Surg 2005;79:
492-8.

2. Acute Pain Management Guidelines Panel. Acute pain mana-
gement: operative or medical procedures and trauma. Clini-

10.

- 603 —

olgs 9
FEd WAA 2EE o83 & A ALE

cal practice guideline. Tn: Rockville MD. Agency of health
care policy and research, public health service. US: Depart-
ment of Health and Human Services. 1992; AHPCR publi-
cation 92-0032.

. Hltaky MA, Boineau RE, Higginbotham MB, et al. A brief

self-administered questionnaire to determine functional capacity
(The Duke Activity Status Index). Am J Cardiol 1989;64:
651-4.

. Cho SW, Chung CH, Kim KS, et al. Initial experience of

robotic cardiac surgery. Korean I Thorac Cardiovasc Surg
2005;38:366-70.

. Mohr FW, Falk V, Diegler A, et al. Minimally invasive

port-access mitral valve surgery. 1 Thotac Cardiovase Surg
1998;115:567-76.

. Mohr FW, Falk V, Diegeler A, et al. Robot-assisted minimally

invasive solo mitral valve operation. J Thorac Cardiovasc
Surg 1998;115:470-1.

. Grossi EA, Zakow PK, Ribakove G, et al. Comparison of

post-operative pain, stress response, and quality of life in port
access vs. standard sternotomy coronary bypass patients. Eur
] Cardiothorac Surg 1999;16:39-42.

. Nifong LW, Chitwood WR, Pappas PS, et al. Robotic mitral

valve surgery: a United State multicenter trial. J Thorac
Cardiovasc Surg 2005;129:1395-1404.

. Chitwood WR. Current status of endoscopic and robotic mitral

valve surgery. Ann Thorac Surg 2005;79:2248-53.

Glossi EA, Galloway AC, Ribakove GH, et al. Impact of
minimally invasive valvular heart surgery: a case control studly.
Ann Thorac Surg 2001;71:807-10.



H=elX
2008;41:598-604

U3 WA Aule} & 250 U2 AL NG o] 3 H4 AFH ARrso] A Flst

TF AHE 2AAY € S R, BAG 3] Eae &F Holdh Uy
e 2005 12958 2007 68744 FE-8 WA ZE(AESOP2000)S o]&3lo] Alxr<e
< AN F 70 BFFEFANE FEE WL S0UBT)T FEHoE ZAG Y FE L
ae A%, € ¥ 55 35 A5 5% AR v, A 2k ¢ A gldle
W & ¥ S ML 7 Tl T Aol gtk HTF FEAI7H292.7+61.75, 264.0+47.9%;
p=0.01), A 2| ZkA] 7H(128.4£37.6 5, 101.7+32.5%; p<0.01)& ATNA B Ao} vl A2 tA 7k
(82.1£35.04, 87.8+113.5%; p=0.74), HT AF3F7] AEA7H18.0£1844], 19.7£9.74]; p=0.57)
zol7k g em FRAA H YA 7H53.2440.24], 72.8+42.14]; p=0.02) H HF AYIN7H9.7 +
72%, 14.8+11.9%; p=0.01) ATollA ©f Zokeh Y77 F 8L B A Brold o %k
on] HF FIAYE BToA © ghout FAH F42 Athp=0.06). & ¥ 154 4574
5% AT ATOA v IA Hlow YA FY FEHS FAse T2 SE4uUAs
(Duke activity status index)oll W2 7|5 A <(functional status score) ATol|A EAsA =gkt &
F A22T A SR AYEs AW 349 AF HE0.7£1.0, 0.9£0.9; p=0.60)2} A7 A H =
= A ke A5 AE(1.0£0.9, 1.1£1.0; p=0.89)= F 7kl TAH L2 Fo8 Hol7t it
WEAFES 274 199 BxollA gl o 9 bt I3 s giold Z2: B dF Ag
S o]83 A& AFH AATEL £ ¥ 55 T4 A9 wlE 35, v 8l 13 #2 ¢
W T AEut ol & AHE 241 F& Wil wldl WolA A ggo] el

— 604 —



